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vi PREFACE.

the result of the 12 years’ Observations, 1836 to 1847,.made at the Royal Observa-
tory, at Greenwich.

The Equatorial Horizontal Parallax of the Sun, at the Earth’s Mean Distance has
been taken = 8" 5776, as deduced by Professor ENCKE, from the Transits of Venus
in 1761 and 1769. (Der Venusdurchgang von 1769, &c. Gotha, 1824. page 108.)

The Constant of Aberration = 20”°42. (Preface to B. 4. Cat., page 21.)

The Sidereal Time at Mean Noon = ﬂ'_l!@kn{:zdcﬂmﬁo}

According to BesseL (Tab. Reg. page XXIV), the Mean Longitude of the Sun,
at Paris Mean Noon of January o¢ of the year 1800 4 ¢, is

279° 54’ 17°36 4 £ 27605844 + £2. 0" 0001221805 — f. 14’ 47" 083,
where f'denotes, for the 19tk century, the number of years from the year immediately
preceding 1800 + ¢ which is divisible by 4 without & remainder. Assuming the
Meridian of Greenwich to be g= 21°* 5 West of that of Paris, and altering the epoch
to the Mean Noon of January 1 of the year 1800 4 ¢, the Sun’s Mean Longitude
(M) for the meridian of Greenwich is hence found equal to

280° 53" 32" 75 + . 27" 605844 + . 0”* 0001221805 — f. 14’ 47" 083,
and we have, for the Mean Noon of any day (n) of the year 1800 + ¢,
Sidercal Time= -7“5— + 7. 3™ 565 555348 + Nutation in R.A.

The Sun’s Geocentric Co-ordinates have been computed from the following

formulse :
. X=rcos®

Y=rsin®cosw

Z=yrsin@Osino=Y tan o
in which r represents the Radius Vector of the Earth, © the Sun's ¢rue Longitude
from the ¢true Equinox, and » the apparent obliquity of the Ecliptic.

Tho Reductions A X, AY, A Z of the co-ordinates to the Mean Equinox of January 1
have been obtained from similar formuls; only using the Sun’s Longitude from
the Mean Equinox and the Mecan Obliquity of the Ecliptic of January 1, 1856.

The Longitude of the Moon from the Mean Equinoz, and the Latitude, have been
derived from BoRCKHARDT's ¢ Tablesde la Lune” (Paris, 1812), using a difference
of Meridians = g™ 21¢ : The arguments of the 32 minor equations of longitude have
been taken from the Tables for each tenth Noon, and interpolated for every Noon
by the continued addition of one-tenth of the difference, retaining throughout an
additional figure ; and the arguments of the other Equations havo been taken from
the Tables for cach fifth Noon, and in a similar manner interpolated for every
Noon and Midnight : with the arguments 8o formed, the 32 minor equations have
been computed for every Mean Noon, their sums interpolated for every Midnight
with fourth differences, and the remaining portion of the computation of the
Longitude and Latitude performed independently for every Mean Noon and Mid-
night of the Year; second differences having been taken into account wherever
the irregular variation of the Equations rendered such a correction appreciable.
The Longitude has then been reduced to the True Equinox, and the results
differenced to the fourth order, and carefully examined. Wherever the progres-
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of thirty days, and interpolated, for each day, wRh second differences. ‘The
Geocentric places were obtained independently for every sixth day, and inter-
polated for every day, using differences to the fourth order.

The Ephemeris of each of the Planets, Mercury, Venus, Mars, Jupiter, Saturn,
and Uranus, at the Time of Transit, has been computed for each day of the Year
from their Places at Mean Noon.

The Semidiameters of the Plancts, at the Mean Distance of the Earth from the
Sun, have been adopted as follow :

Mercury, Eq. Sem. 3"2 3 (Lindenau’s Tubles of Mercury, page 38).
Venus, Eq. Sem. 8°25 (Delambre’s Astronomy, vol. ii. page 620).
Mars, Eq. Sem. 4°435 (Littrow's Astronomy, vol.ii. page 339).
Jupiter, Eq. Sem. 99704 (Mem. Ast. Soc., vol. iii. page 301).
Saturn, Eq. Sem. 81°106 (Ast. Nach. No. 189).

Uranus, Eq. Sem. 37°25 (Delambre’s Astronomy, vol. ii. page 620).

The Eclipses of Jupiter’s Satellites have been computed from « Z'ables Ecliptiques
des Satellites de Jupiter, daprés la théorie de leurs attractions mutuelles et les
constantes déduites des Observations. Par le Baron Daxoiseau. Publiées par le
Bureau des Longitudes. Paris 1836,” using g™ 212* § for the difference of meridians.

For the first Satellite, Equations 4 and § have been taken from the Tables for
every Eclipse, and the other Equations for each sixth Eclipse. For the second
Satellite, Equation 4 has been taken for every Eclipse, and the others for each
fourth Lclipse. For the third Satcllite, Equation 5 has been taken for every
Eclipse, and the others for each second Eclipse. For the fourth Satellite, tho
whole of the Equations havo been taken from the Tables for each Eclipse. In each
case the computation has been finished by interpolating, with second differences, the
sums of those equations not taken from the Tables for each Eclipse.

It was formerly the practice to direct the attention of obscrvers to those Eclipses
only which happened when Jupiter was not less than 8° above the Horizon and the
Sun 8° below. It appearing, however, by a paper read before the Royal Astrong-
mical Society on April 13, 1838, (Asl Soc. Notices, vol. iv. p. 131,) that Mr. RopLE
observed the reappearances of the First and Sccond Satellites at Greenwich on
April g, 1838, without difficulty, when the Sun was much less than 8° below the
Horizon, a new limit was adopted in the year 1842, and while the asterisk has becn
retained to indicate the Visibility agrecably to the old limits, a dagger is used to
indicate that Jupiter is above the Horizon and the Sun below.

For the Configurations and Occultations of the Satellites, as well as the Transits
of the Satellites and their Shadows over the disc of the Planct, Mr. WoOLHOUSE's
Tables in the APPENDIX to the NAUTICAL ALMANAC for 1835 have been used, with
the exception of Table IL of each Satellite, which has been reconstructed to adapt
it to Daxoiseau’s New Tables.

The Elements at page 529, for determining the appearance of Saturn’s Ring,
have been calculated by means of the Formulm* at page viii. of the NauTicaL

* See Errata in the NAUTICAL ALMANAC for 1840, page xv.
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The mean Places of the Stars for each List were taken in order of preference,
1. From the Catalogue of the 100 Stars in this Work. 2. From A1ry’s Greenwich
Twelve-Year Catalogue of 2156* Stars. 3. From the Catalogue of the British
Association. The reduction of the Mean to the Apparent Places has been per-
formed by means of the Constants in the Catalogue of the British Association ;
the corrections for each star on the contiguous days being obtained by different
computers for the Moon-Culminating List, and those for the Occultations and
Opposition of Mars by duplicate computations.

The calculations of the Elements of Occultations, the Occultations visible at
Greenwich, and the Solar and Lunar Eclipses, have been made in the manner de-
scribed by Mr. WooLHOUSE in the APPENDIX to the NAUTICAL ALMANAC for 1836 :
those relating to the Occultations, in duplicate.

The Tides at London Bridge for the year 1856 have been computed from
tables in “ An Elementary Treatise on the Tides. By J. W. Lussock, Esq.”
(London, 1839.)

The Tables for finding the Latitude of a place by Observations of the Pole Star
(2 Ursx MiNoRis), at any hour of the day, are founded on the following formula:

l=a—pcosh + §sin 1" (psin A) tan a
where I denotes the latitude
a —— the true altitude of the Star
p —— the apparent polar distance, expressed in seconds of arc
A the hour angle of the Star = S — « ; S being the sidereal time of
observation, and « the right ascension of the Star.

Table I contains the value of the second term (p cos A) or the first correction;
assuming, as mean values, p = 87’ 30", and a = 16° 40'.

Table II contains the value of the ¢hird term (} sin 1” (p sin A)’ tan a) or the
second correction, using the same mean quantities as in Table I

Table III, which is special for the year 1856, and depends upon the difference
between the true and assumed values of p and a, contains the third correction
increased by 1’ for the purpose of rendering the quantities additive.

A fourth term (— § sin® 1” (p cos %) (p sin 4)") is omitted, its greatest value
being less than half a sccond.

In the conmstruction of this Ephemeris gencrally, duplicate computations have
been made whero necessary, and independent calculations performed to guard
against error in principle, and all results admitting of such test finally examined
by means of differences.

W. S. STRATFORD,
Superintendent of the Nautical Almanac.
Nautical Almanac Office,”
3, Verulam Buildings, Gray’s Inn, London.
March 18, 1853.

* Cataloguc of 2156 Stars, formed from the Observations made during twelve years, from 1836
to 1847, at the Royal Observatory, Greenwich. London. 1849. 4to.
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I
EXPLANATION OF
ASTRONOMICAL SYMBOLS AND ABBREVIATIONS.
® The Sun. @ Irene. * Minutes of Arc.
C The Moon. ® ILEunomia. " Seconds of Arc.
¥ Mercury. ® Psyche. b Hours.
¢ Venus. ® 'Thetis. m  Minutes of Time. l
©or § The Earth. ® Meclpomene. ¢ Seconds of Time. '
& Mars. @® Fortuna. °
¢ Ceres. ® Massilia. o. T Aries - - © |
t Pallus. Y Jupiter. I ¥ Taurus- - °|
¥  Juno. h  Saturn. IL m Gemini -
5 Vesta. I Uranus. IIL. % Cancer- - go
® Astrea. ) Neptune. IV. Q Leo- - - 120
® Hebe. é Conjunction. V. mp Virgo - - 150
® Iris. O Quadrature. VL 2 Libra - - 180
® Flora. & Opposition. VII. m Scorpio - 210 |
® Metis. 8 Ascending Node. VIIL ¢t Sagittarius 240 |
® Hygeia. 8 Descending Node. IX. vp Capricornusz7o
@ Parthenope. N. North. 8. South. X. = Aquarius - 300
@ Victoria. E. Last. W. Waost. XI % Pisces - - 330
® Egeria. °  Degrees.
LAW TERMS, 1856.

As settled by Statutes
11 Geo. IV. and 1 WiLL. IV. cap. 70, 5. 6. (Passed July 23, 1830.)
1 Wor. IV, - - - - -cap. 3 8 2. (Passed Dec. 23, 1830.)

Hivary TerM - - - - Begins Jan, 11 - - Ends Jan. 31
EASTER - -~ - « - = - - Apr.i5- - - - May 8
TriNITY- - = = - = - - Mayzz- - - -Junciz
MicHAELMAS - - - « = Nov. 2- = - = Nov.25

—

For Returns sce Statute 1 WlLL IV. cap. 3, 8.2. (Passed Dec. 23, 1830.)

UNIVERSITY TERMS, 1856.

OXFORD. CAMBRIDGE.
Tetms,

Begins. ' Ends. Begins. Divides. Ends,

Lent- « - -|Jan. 14 | Mar. 15 | Jan. 13 | Feb. 12, Midnight. | Mar. 14
Easter - - - | April 2 | May 10 | April 2 | May 18, Midnight. | July 4
Trinity - - - | May 14 [July 5]|- - |- - - - « -] - -
Michaclmas Oct. 10 | Dec. 17 | Oct. 10 | Nov. 12, Midnight. | Dee. 16

/ The Act, July 1. ' The Commencement, July 1. Q
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XII.

FEBRUARY, 1856. 33

MEAN TIME. I

THE MOON'S RIGHT ASCENSION AND DECLINATION.

{mmml Declinstion. [ Dft.Dee.
‘ FRIDAY 29. ;
h m s l o 1 v A
| o6 53 56°338.26 34 7°1| 54°67
t 1|16 56 1925| 26 39 35°1) 5334
i 2|26 58 42°58| 26 44 54°5| 5180
| 3171 6°31| 26 50 5°3| 50°35
4 (17 330°45| 26 55 7°4| 4888 PHASES OF THE MOON,
[ 5117 554'99| 37 © O'7 414t
6117 819°93( 27 4 45°2 4591
Z :; 10 45';% a7 9:0'7 44':‘ d A m
13 10° 27 1 ‘I | 43°89 "
9|17 13 3706 z; 1 Z's 41°36 @ New Moon - - 522 35°5
10 |17 18 3°54| 27 22 12°7| 39°82 D First Quarter - 12 14 11°6
11 |17 20 30'89 27 26 11°6 3:-37 O FulMoon - =30 9 40°4
i 12 {17 22 §7°61] 27 30 1°2]36°70 R .
13 I; 35 25°20| 27 23 41°4] 3513 ( Last Quarter 28 13 41°§
14 (17 27 5316 27 37 12°1| 3353
15 {17 30 21°47| 27 40 33°3| 31°92
| 16 {17 3; 50°13| 27 13 i 3or30 4 n
1 17 |1 19°1 2 ‘6] 2867 s
|’ :; 374 '4g z; 49 38°6|ay0y | C Perigeo - = - - -7 1
19 {17 40 18°16| 27 52 20°8 25-38 C Apogee - - - - -32 %
l 20 (17 42 48°17] 27 54 5371|2372
21 |17 45 18°50| 27 57 15°5| 22°05
|| 22 |17 47 49°14| 27 59 27°7| 20°36
‘23 {17 50 20°09(S.28 1 29°9| 18:67
| SATURDAY, MAR. 1.
o |17 52 51°35/S.28 3 219

(NAUTICAL ALMANAC, 1856.)
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CONFIGURATIONS OF TIIE SATELLITES OF JUPITEER

At 5h 30m, Mran Tnre,

of the West. East.
Month,

I 4 3 2 1 0O

i 2 ‘4 3 O 1 3

3 4 I [ I

4 n 2 O 3

i 5 4 1 O 3

._6 + O ¢

|_7 3 2. .xo 4

, 8 3 3 O 4

9 -3 QO a1 -2 4
i_10 |3@ N -

The SATELLITES are not visible
from the toth day of February until the 1st day of April,

JUPITER being too near to the SUN.

'This Table represents, at 5b 30™ after Mean Noon of each day of the Month, the relative posi

of the images of Jupiter and his Satellites, as they would appear (disregarding their latitude

- an inverting telescope. Jupiter is indicated by the white circles (O) in the centre of the

" the Satellites by points. The numerals, 1, 2, 3, and 4, annexcd to the points, serve to disting

the Satellites from each other; and their positions are such as to indicate the directions of

; Satellites’ motions, which are in all cases to be considered as towards the numerals. When a §

: lite is at its greatest elongation, the point is placed above or below the centre of the numeral.

. white circle (O) at the left or right hand of the page, denotes that the Satellite placed by the

| of it is on the disc of Jupiter, and a black circle (@) that it is either bekind the disc, or i
; ‘shadow, of Jupiter.

)

[ e ————————— — m— S —







43 MARCH, 1836.
II AT APPARENT NOON.
Sidereal
§ |4 THE SUN'S Time | Equation of
B (S ofthe | Time,
i~ ; to be
@ Semidiam.
4 4 | added o0
% |% Apparent Diff. Apparent Dif. | Pe®ig Apparest
E 2 | Right Ascension] fOF Declination. for the .
ale 1 hour. 1 hour. | pporiginn e Time. 1
h m s s © 1 & » ms m e ]
Sat. | 1|22 50 25°90| 9-340 |S. 7 23 29°7]| s7°25 |1 5°38|12 30°23] o
Sun.| 2|22 54 10°07| 9°321 7 0356| 57750 |1 5°31|12 17°88]| o
Mon.| 3122 57 53°77| 9303 | 6 37 354 s7°74 |1 5°24)12 5°07} o
1Tues.| 4)23 1 37°02| 9'284 | 6 14 29°7| 57°96 |X 5°17]|II 5I°79| o
Wel| 5123 5 19°83| 9-266 5 51 18°7| 5816 g 11]1t 38-09| o
Thur| 6|23 9 2-21| 9-249 528 2°9| s8-3¢ |1 5°05]11 23°96| o
: Frid. g 23 12 44°18| 9-233 5 4 42°8] s8:s0 |1 4°99j11 9°42| o
. Sat. 23 16 25°77| 9°a17 4 41 18°7| 5865 [T 4°93]10 54°49] o
Sun.| 9|23 20 6°98| 9202 4 17 51°0| 5878 |t 4°88)10 39° 18] o
Mon.|10{23 23 47°83| 9-188 3 54 2072 5890 |I 4'83 10 23°53| ¢
Tues.| 11|23 27 2835 9°175 3 30 46°6| 5900 JT 4°78]10 7°53]| ¢
|Wed. 12|23 31 8°54| 9162 3 7 10°7| s9'08 |1 4°74] 9 5121 «
Thur 13{23 34 48°42| 9'150 | 2 43 32°8| s9'15 |1 4°70] 9 34°59] «
Frid.| 14|23 38 28:03] 9139 2 19 53°3| 59°30 |1 4°66] 9 17°69] «
Sat. 15|23 42 7°38| 9-129 1 56 12 5923 [T 4°63] 9 o°52] «
'va. 16|23 45 46°48| 9°120 1 32 31°0f s9°25 |1 4°60] 8 43°12 «¢
Mon.| 17|23 49 25°36( 9-112 1 8 49'0| 59735 |1 4°57] 8 25°51] «
]Tucs. 18|23 53 4°04| 9105 045 7°0| s9'25 |1 4°54] 8 7°68] «
Wed.| 19|23 56 42°55| 9098 [S. 0 21 25°1| s9-23 |1 4°52| 7 49°68{ «
Thur|20| o o0 20°91| 9093 [N.o 2 16-3| s9°19 |1 4°50] 7 31°54]| <
Frid.|21] o 3 59°14( 9:c89 025 56°7| s9-13 |t 4°48] 7 13°27| ¢
g
Sat. |22]| o 7 37°27| 9'086 | 049 35°9 s9'o7 |1 4°47| 6 53'89 <
- Sun.|23| o 11 1533 9083 1 13 13°6| 5899 |1 4°46] 6 36°44]| ¢
lMon. 24| 0 14 §53°33| 9°082 I 360 49°4| s58'90 |1 4°45 6 17°941| ¢
Tues.! 25| o 18 31°30| 9082 2 0231|588 |1 4°45] 5 59'21 c
Wed.|26] o0 22 9°26| 9-083 223 54°2) 5868 |1 4°44] 5 40°87| ¢
.Thur- 27| © 25 47°24| 9'084 | 2 47 22°4| s8'54 |T 4°45| 5 22°34| ¢
Frid.[28| o 29 25°25| 9'086 | 3 10 47°4| 58:39 |1 4°45| 5 385 ¢
Sat. |29] © 33 3°31| 9'o90 | 3 34 8-9| 5823 |1 4°46| 4 45°41] ¢
Sun.|30] 0 36 41°46| 9 094 3 57 26°5| s8-05 |1 4°47| 4 27°05] ¢
llMon. 31| 0 40 19°70| 9°098 4 20 39°9| 57°86 |1 4°48] 4 8°79] ¢
Tues.|32]| o 43 58-04 N.4 43 48°6 1 4°50] 3 50°63
j'MwnTheof&eS@MMMpudngmybefmdbymbmingo“xk&mthASM'







MARCH, 18s6.

44
Hj MEAN TIME.
. ith
g| THE SUN'S | Zogurithm “THE MOON'S
g Apparent of the
= Radius Vector
é Tongitude. |Latitude, | Of the Earth. Semidiameter. Horizontal Pa
¢ -
| a Noon, Noon. Noon. Noon. Midnight. Noon. M
o U " " ! ” ’ n ! L4 |
11341 8 18°5/8.0°73 199963161 | 15 42°7 | 15 50°5 | 57 39°6 | 58
21342 8 27°0| 0°7619°9964292 | 15 585 | 16 6°3 | 58 37°3 | 59
3]343 8 33°9| 07799965429 | 16 1379 | 16 21°1 | 59 34°1 | 60
4344 83970 0°75]9°9966573 | 16 27°6 | 16 33°3 | 60 24°3 | 6o
51345 8 42°4| o°70] 9-9967721 | 16 38°0 | 16 41°4 | 61 2°-3 | 61
61346 8 44°0| 0°63]9:9968870 | 16 43°6 | 16 44°4 | 61 22°9 | 61
3347 8 43°6| 0°'53] 9:9970023 | 16 43'8 16 41°8 | 61 23°6 | 61
348 8 41°3| o°41]9°9971179 | 16 38°5 [ 16 340 | 61 4°1 | 60
9]349 8 37°0| 0°28 | 9-9972337 | 16 28'5 | 16 22°2 | 60 27°5 | 6o
10350 8 30°6| 01599973499 | 16 15°2 | 16 77959 389 |5
11|35t 8 22°0[S.0°03 | 9°9974664 | 16 o°2 | 15 52°5| 58 43°7 | 5
12 1352 8 11°2|N.o09 | 9°9975832 | 15 44°8 | 15 37°4 | 57 47°3 | 57
131353 7 58'1| o°199°9977004 | 15 30°3 | 15 23°6 | 56 540 56
141354 7 42°8| o°27|9°9978183 | 15 17°4 | 15 11°6 § 56 6°5 | 55
151355 7 25°2| ©0°32]9°9979367 | 15 6°4 |15 1°7] 55 26°2 | 55
161356 7 5°3| o34 9'9980553 14 57°6 | 14 540 | 54 53°9 | 54
171357 643'2 0°34 | 9:9981758 | 14 50°9 | 14 48°4 | 54 29°5 | 54
131358 6 18'7| o0°30| 99982967 | 14 46°3 | 14 44°0 | 54 12°4 | 54
191359 5 52°1| ©0°2319°9984186 | 14 43°4 | 14 42°6 | 54 2°0 | 53
20| o 51233| 0°13]19°9985414 | 14 42°2 | 14 42°2 | 53 57°5 | 53
20| 1 4 52°4|Nooz|9:9986650 | 14 42°5 | 14 43°1 | 53 53°4 | 54
22| 2 4 19°5(S.0°10]9°9987896 | 14 44°2 | 14 45°5 | 54 3'7 54
33| 3 344°6| 0°24|9°9989150 | 14 47°3 | 14 49°3 | 54 16'0 | 54
24| 4 3 78| 0°3719°9990414 | 14 51°8 | 14 54°6 | 54 32°6 | 54
125] 5 229'z| 0'50109°9991685 | 14 57°9 | 15 1'5 |54 54'9 | 55
i26] 6 1 48'7| 062 9:9992961 | 15 5°6 [ 15 10°2 | 55 23'4 55
271 7 t 64| o°'7119°9994241 | 15 15°1 | 15 20°5 | 55 58°2 | 56
28| 8 o223 o°78]9°9995524 | 15 26°4 | 15 32°6 | 56 39°5 | 57
129 853 36°4| ©0°8319°9996808 | 15 39°1 | 15 45°9 | 57 26°3 | 57
301 95 48°8| 0°'84 ] 9-9998091 | 15 53°0 | 16 o-1 | 58 17°2 | 58
31| 1057 59°4| ©0°8319°9999371 | 16 7°1 |16 1379 |59 9'0| 59
32| 11 57 8:2/S.0°78 | 0°0000648 | 16 20°3 | 16 26°3 | 59 57°7 | 60
| S

A S S—











































MARCH, 1856. XVII
MEAN TIME. !
LUNAR DISTANCES.
Star’s Name IP.L. lp1. PL. 'pL
and Noon. |of | I |[of | VIn |of | Ixm l of ‘
Position. diff. diff, | diff. diff
o ron o ! | o 1 " (] ’ n ;
Pollux  W.| 91 41 29|3023] 93 11 13[3019] 94 A1 2|3014] 96 10 57| 3010:
Regulus W.| 55 6 59/3036f 56 36 27[3032] 58 6 of3027] 59 35 39|3023:
Antares E. | 45 o 9|30:23] 43 30 235|3019] 42 o0 30|3014] 40 30 4!!30!0
a Aquile E. | 95 51 13(3873] 94 37 27|3864] 93 23 31(3858) 9z 9 29!3852!
Regulus W.| 67 5 26/2096] 68 35 44]2939] 70 6 10]2984] 71 36 43|z073;
Mars W.| 18 59 o9|=891] 20 31 30[=881} 22 4 152875} 23 37 62866
Antares  E. | 32 59 44{:936] 31 29 14|z2981| 29 58 37(2974] 28 27 §2l29G°
a Aquile E. §5 58 o3833] 84 43 32{3832| 83 29 3|3831) 32 14 33|3831
Venus E. |t18 29 834s54)t17 7 523448115 46 30|3440]174 24 593434 |
Regulus  W.| 79 11 30|2943} 80 42 £4l2936] 82 14 c7|29:8] 83 46 10 zgzol
Mars W.| 31 24 10]2824) 32 58 9|2815) 34 32 16]2806] 36 6 36]2798
Spicanp W.} 25 8 46|z2950] 26 40 1|2942] 28 11 2%|2933] 29 43 4|2923!
aAquile L. | 76 2 26{3847] 74 48 123853) 73 34 4|3860] 72 20 3| 3868
Venus E. 107 35 23|3305}106 13 1{3387]tcy 50 30[3378]103 27 48 3369‘
Sun E. {138 o 2[3304]136 35 55i32050135 11 383286133 47 Xo|3278
Regulus  W.| 91 27 25/2877) 93 o0 14{2867] 94 33 15/2857] 96 6 292847
Mars W.l 44 1 1502751 45 36 45|2741] 27 12 31|2731] 48 48 30|2720
Spica:n}g Wb 37 24 1328754 38 57 412866] 40 30 728550 42 3 24|2844.
aAquile L. | 66 1z 38|3593:| €4 59 48!3950] 63 47 19|3950] 62 35 103993 !
Fomalhaut E. | 91 17 5313c58] 29 45 52{3015] $8 19 39|3039|°86 50 15|3029
Venus L. | 96 31 3G 3319f 95 7 59/3309] 93 43 49|3299| 92 19 303287
Sown E. |126 42 11|3229)125 10 36;3218{123 50 48|3208]122 24 483196
Mars W.| 56 52 c|2664] 58 29 28|2653] 60 7 11{2631| 61 45 II|2629
Spica np W.| 49 353 21]2;88} 51 28 512776] 53 3 5|2764] 54 38 2072751
Fomalhaut E. | 79 20 13]2082| 77 49 3S;2072] 76 13 50i29063| 74 47 51|2954
Venus  E. | 85 15 2[3225] 85 49 23!5213] 82 23 Zgl32c0| S0 57 20 3156 |
Sun L. r15 11 20|3136[113 43 54|3124)012 16 13|3110{170 48 16| 3097 :
Mars W.| 69 59 28|2563] 71 39 14|:z549] 73 19 19|2535] 74 59 43|2520,
Spica mp W.| 62 35 54]2684] 64 15 355/2671| 65 53 14]|2657| 67 30 52|2643
Antares W.| 16 44 52|2686] 1S 21 50|2672| 19 59 §|2657] 21 36 46]2642!
FomalhautE. | 67 10 6/2910] 65 38 0|2902| 64 5 44|2895] 62 33 18!2888'
Venus E. | 73 42 183113 72 14 24|3098| 70 46 12|3082] 69 17 40| 3067
Suxn ° L. |103 24 17|3026{101 54 36|3010}100 24 36{2994] 98 54 16|2979:
Mars W.| 83 26 50{2447| 85 9 18|2431] 86 52 §|z2415] 8S 35 21l=. c:)ll
Spicamp  W.| 75 44 512566] 77 23 46|2551] 79 3 48|2535| S0 44 1312520,
Antares  W.| 29 50 3|2565] 31 29 46/2549] 33 9 51{2533] 34 50 18':5:7
Fomalhaut E. | 54 49 11]2863) 53 16 4/2860] 51 42 34l2859] 50 "9 42l2860"
Venus E. | 61 50 6[2984] 60 19 33!2666] 58 48 38i2950] 57 17 22!:93:;
Sux E. | 91 17 40|2859] 89 45 15|288:] 88 12 35/2863] 56 39 29':8.,,'
Mars W.| 97 17 4|2320] 99 2 34|2304|100 48 28|z2287):02 34 4C‘i::,('
Spicanp W.| 89 11 52/2438) 90 34 322421] 92 37 37|2405| 04 21 5 2303
Antares W.| 43 18 11{2456] 45 © 552419{ 46 44 3|z2403] 48 27 34,2356
Venus E. | 49 35 26{2844] 48 1 55|2825] 46 28 o[2808{ 44 53 42[2750'
Sox E. | 78 48 25\2759] 77 13 3\2741| 75 37 17|2723| 74 1 §|2j05
31{ Antares W.| 57 11 8 2304) 58 57 2|2287| 60 43 21|2271| 62 30 32256
Venus L. | 36 56 23|2703] 35 19 45|2685{ 33 4.2 45/2668]| 32§ 22{2652;
(e L. | 65 54 24i2617] b4 1552|2599\ 82 36 55lassa| bo 57 363565,
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CONFIGURATIONS OF THE SATELLITES OF JUPITER |

* Taz SATELLITES or JUPITER are not visible this Month,

JUPITER being too near to the SUN.

I
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Day of the Week.

Tues.
Wed.
Thar.
Frid.
Sun.
Mon.

Tues.
Wed.

Frid.
Sat.

Mon.
Tues.
Wed.
Thur.
Frid.
Sat.

l[on:
Wed.
Thur.
Frid.
Sh;.
Mon.’

Tues.
Wed.

Day of the Month.

O oo~3 QWP v N~

.| IO

II
12

13
14
15

16
1
1

19
20
a1

.| 22

23
24

25

126

27

28
29
30

31

Apparent
Ascension,

h

© 43 58-04
© 47 36°52
o §I 15°14

0 54 53°92
53'88
1 2 12°03

I 551°39
I 9 30°97
I 13 10°78

1 16 50°85
I 20 31°17
1 24 11'77

1 27 52°67
1.31 33°88
T 35 15743

138 57°32
I 42 39°57
1 46 22°20

150 §5°23
I 53 48-67
I 57 32°55

2 11687
5 1'67
2 8 46°94

2 12 32°71
2 16 18°98
220 5'77
2 23 53°08
2 27 40°94
2 31 29°34

2 35 18°29

AT

THE SUN’S
Diff. Apparent
]{:’:ur_ Declination.
s (-] ! 4
9'103 . 4 43 48°
9’109 5 652
9°116 5 29 50°
9°123 5 52 43"
9°131 6 15 30°
9°140 6 38 10°
9°149 7 043
9°159 723 9
9°170 7 45 28°
9181 8 739
9°193 8 29 41°
9'204 8 51 35"

9°217 9 13 20°
9°331 9 34 55°
9245 9 56 z1°

9°260 10 17 37°
9'276 = 10 38 43"
9'293 10 59 38-

9°310 11 20 22°
9328  II 40 56°
9'347 Iz 117"

9°366 12 21 27°
9°386 12 41 25°
9°407 I3 1 I1°

9-428 13 20 44°
9'449 13 40 3°
9°471 13 59 10°
9'494 1418 3
9°s17 14 36 42°
9's40 14 55 6

15 13 16°

1856.
NOON.
Time
of the
Semidiam.
Diff.  passing
for the
1 Bour. . Meridian,*
» m s
57'66 1 4°50
57°44 1 4°51
§57°20 I 4°53
56'95 1 4°56
I 5668 1 4°59
3 5639 1 4°61
5609 1 4°65
55'78 1 4°68
5545 1 4°72
§5'10 1 4°76
5+74 1 480
5437 1 485
53°98 1 4°90
8 5358 1 4°95
53'17 I §°00
53'74 1 §5°0§
52'30 1 §°II
51°85 1 §5°17
51°38 1 §°23
50°90 I §'29
s0'41 1 §5°36
49°91 T 542
4940 I 5°49
4887 1 5°56
48-33 1 5°63
47°77 I §°70
41730 1 577
4662 1 §5°84
46'03 I ‘92
45°41 I ‘00
1 6°07

0 2717
o 11°87
o 3°I0

© 17°73
o 32°00
o 45°88

° 5937
I 12°44
I 25°09

1 37°28
1 49°02

027
2 11°02
2 21°27
2 31°02
2 40°23
2 48°90
2 57°03

3 462

for
1 bour. 4

s
o°751

[
y

0°745 l

0°738

o°73t
o723
o°71s

o*706
o696
0°685

0*674
0°663
o651

o°638
o*6s4
o*G1o
0°594

o578
0°562

0'545

0'527

0°508

0°489
0°469

0448 |

0°427
o° 406

0°384

o362

07339
0°316

* Mean Time of the Semidiameter passing may be found by subtracting o° - 18 from the Sidereul Time.

e












66 APRIL, 1856.
| MEAN TIME.
| THE MOON’'S RIGHT ASCENSION AND DECLINATION.
Mour.{Right Ascension.| Declination. Igouri't\“c- Hour,|Right Aseension.’ Declination. i
TUESDAY 1. THURSDAY 3.
hb m s o 1 ” » h m s o 1 ” l
o (21 34 7°37|S.19 30 56°0|130°49] o |23 25 13°34(S. 7 é 15°2 | 174
1|21 36 30°98| 19 17 53°1|131°80] 1 [23 27 28°30| 6 46 46°4 [175
2 |21 38 54°37| 19 4 42°3|133°10| 2 |23 29 43°16| 6 29 14°8 | 175
3 |21 41 17°53| 18 51 23°7|134°39] 3 |23 31 57°92| 6 11 40°4 [176
4 |21 43 40°47( 18 37 57°3|135°66] 4 |23 34 12°60| 5 54 3°5 | 176
5|21 46 3°19| 18 24 23°4|136°91] 5 |23 36 27°18]| 5 36 24°2 |16
6 |21 48 25°68| 18 10 41°9f138:15] 6 |23 38 41°68| 5 18 42°4 |177
g2 47°95| 17 56 539 13938 7|23 40 56-11| 5 o585 (177
21 §3 10°01| 17 42 56°8|140°59 23 43 10°46| 4 43 12°4 178
9 |21 55 31°84| 17 28 §3°3 114178 | 9 (23 45 24°74| 4 25 2474 |178
10 |21 57 53°45| 17 14 42°6[142°96| 10 |23 47 38°96| 4 7 34°5 |178
11 |22 0 14°84] 17 0 24°8|144'12| 11 {23 49 53°12| 3 49 42°9 [178
12 |22 2 36'02| 16 46 o'1|145°27) 12 {23 52 7°22| 3 31 49°6 179
13 |22 4 56°99| 16 31 28°5|146°40| 13 (23 54 21°27| 3 I3 54'g 179
14 |22 7 17°74| 16 16 50 1|147°51 | 14 [23 56 35°28| 2 55 58°8 [i79
15 {22 9 38°28| 16 2 5 1|148:61] 15 (23 58 49°25( 2 38 14 |179
16 |22 11 §8°61| 15 47 13°4|149°69] 16| 0o 1 3°18] 2 20 2°9 [179
17 {22 14 18°73| 15 32 15°3|150°75] 37| 0 3 17°07| 2 2 3°4 |180
18 |22 16 38°64| 15 17 10°8|151'80] 18 | 0o 5 30°94( I 44 3°0 [180
19 {22 18 58'35 15 2 o'ofr5283) 19| o 7 44°79] 126 1°9 |18
20 |22 21 17°86| 14 46 43°1|153°84] 20| o 9 5862 1 8 oI {180
21 |22 23 37°17| 14 31 20'0|154°83| 21 | 0 12 12°44| 0 49 57°8 [180
22 (22 25 56°28| 14 15 51°0|155'81| 22 | 0 14 26°25| o 31 §5°I [180
23 |22 28 15°19|S.14 o0 16°1|15677] 23 | 0 16 40°05(S. 0 13 52°2 |180
| WEDNESDAY 2. FRIDAY 4.
0|22 30 33°91|S.13 44 35°5]157°72] o | o 18 53'86|N.o 4 10°g 180
I {22 32 52°44| 13 28 49°2|158°64] 1| o0 21 %7°67| o 22 14'0 [180;
2 |22 35 10°78| 13 12 57°4)159'55] 2 | 0 23 21°50| © 40 17°0 | 180"
3|22 37 28°94| 12 57 o°'1rf16o-as] 3| 0 25 35°34| o 58 19°8 |18
4 |22 39 46°91| 12 40 §57°4|161°30]| 4 | 0 27 49°20| 1 16 22°2 |180"
5|22 42 4°70| 12 24 49°6|162°16] 5| 0 30 3°08| I 34 242 |180:
6|22 42 22°32| 12 366]163:'co] 6| o 32 16°99| 1 52 25°5 | 180"
g 22 46 39°76| 11 52 18°6|163-81| 7| 0 34 30°94( 2 10 26°1 [r179°
22 48 57'04| 11 35 55°7(164°6r] 8 | o 36 44°93| 2 28 25°9 |179°
9 (22 51 14°15| 11 19 28°1|165°39] 9 | 0 38 58:96| 2 46 24°6 |179°
10 [22 §3 31°09| II 2 55°7|166°15] 10| O 4I 13°04| 3 4 23°3 |179°
11 |22 55 47°8 10 46 18:8 (16690} 11 | 0 43 27°17| 3 22 18°7 [179°
12 (22 §8 4°51| 10 29 37°4|67°62] 12 | 0 45 41°35| 3 40 13°8 |178¢
13 (23 0 20°99| 10 12 51°7|168:32] 13| 0 47 55°60| 3 58 7°4 |178°
14 (23 2 37°33| 956 1°7|169c0r) 14| 050 991 4 I559°4 (178
15 |23 4 53°53 939 7°7|169°68| 15| 0 52 24°30| 4 33 49'6 | 178
16 {23 7 9°56] 922 9617032 16 | 0 54 38°76| 4 51 38-0 [177°
17 123 9 25°47 g g 7°7|170'9s| 17 | 056 53°30| 5 9 23'5 177
18 |23 11 41°25 48 2°'0|171°56| 18 | 0 59 7°92| 527 8:8 177
19 |23 l% 56°9o} 8 30 52°6|17215| 19| I I 22°64| 5 44 51°0 [176°
20 [23 16 12°42| 8 13 39°7|17a'7al20| 1 3 37°44| 6 2 30°8 [176
21 |23 18 27°83 7 56 23°4|173°27 21| 1 5 52°34| 620 81 175
22 |23 20 43°11 739 3'8l173°80) 22| 1 8 7°34| 6 37 42°9 |175
23 |23 22 58-28 7 21 41°1|174°31| 23 | 1 10 22°45| 6 55 14°9 |174
24 |23 25 13°34|S. 7 4 15°2 24| 1 12 37°66|N.7 12 44°1
— e ———
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APRIL, 1856.. ix.

MEAN TIME.

17. SATURDAY 19.

h m s o " h m s o 1 »
IT 49 47°03|N. 3 50 §6°5 139°'s1 o |13 13 56°11|S. 7 22 31'3 13816
11 51 31°62| 336 59°5 13965 1|13 15 43°52| 7 36 20°8 137°93
11 53 16-18 323 16 139°79 2 |13 17 31°08 gso 8-4 137°70
1155 o'70| 3 9 2°8 139792 3|13 19 1881 3 54°6 13745
11 56 45°20| 2 55 3°3 14005 4 |13 21 6°70| 8 17 39°4 137°3:
11 58 29°67 2 41 3°0 140717 § |13 22 54°76| 8 31 22°7 136°96
12 0 14°II 227 2°0 14028 | 6 |13 24 42°99 8 45 4°5 1368
12 1 58‘5% 2 lg 0°3 140°38 7 |13 26 31°41I 8 58 44°7 13642
12 3 42°9 1 58 581 140°48 8 |13 28 20°00( 9 12 23°2'136-14
12 5 z7 g I 44 55°2 140's7 9 |13 30 878 9 26 o0°0 13585
12 ; 1 30 51°8 140°65 10 |13 31 57°75| 9 39 35°I 135°Ss
12 1 16 47°9 140°72 11 |13 33 46°91| 9 52 8'3 13524
12 4o 58 1 2 43°6 140°79 12 |13 35 36°27( 10 39°8 134°92!
12 tz 24'99| o0 48 389 140°85 13 |13 37 25°83| 10 20 gg 134°59
1214 9742 0343 ‘8 140°90 14 |13 39 15°59| 10 33 36°8 134°35
12 15 g 0 20 28°3 140795 15 |13 41 §5°56| 10 47 z-g 133°91
12 17 3 g3 N.o 6 22°6 140099 16 |13 42 55° 74 11 0 25°8 133°s55
12 19 2 S. 0 7433 141002 17 |13 46°1 1T 13 47°1(133°19
12 21 %g 0 21 49°4 141704 18 |13 46 36° 76 11 27 6°2 132°81
12 22 §51° 0 35 55°6 141°06 19 |13 48 27°60| II 40 23°I 132°43
12 24 36:°46] o0 50 2°0 141707 20 |13 50 18°67| 1I 53 37°7 132°04
12 26 21°09 I 4 84 141007 21|13 52 9'97| 1I2 49°9 r31°63
12 28 §5°76| 1 18 14°8 141706 22 13 54 1°5I| 12 19 59°7 131°33
12 29 50°47(S. 1 32 21°1 141°04 23 |13 55 53°28|S.12 33 7°0 130°80

FRIDAY 18. SUNDAY 20.
12 31 35°24 1 46 27°4 141°02 o 13 57 45°29 12 46 11'8 130y
12 33 20'07 2 0 33°5 140799 I 13 59 37°55 12 59 I4°0 129°93
12 35 4°96 2 14 39°5 140°96 2 14 I 30°06 13 12 13°6 12948
12 36 49°91 2 28 45°2 140°91 3 ‘14 3 22°82 13 2§ 10°4 139°or

12 38 34'93 2 42 50°7 14086 4 14 5 15°84 1338 4'5 18-y
12 40 20°03 2 56 §55°9 14080 5 I4 7 9°I12 13 50 55'8 12806
12 42 §°20 311 0'7 14073 6 14 g 2°66 14 3 44°1 127°57
12 43 50°46 3 25 50 14066 7 14 1o §56°47 14 16 29°6 137°07
12 45 35°80 339 9°0 14057 8 14 12 50°55 14 29 I2°0 126°5§
12 47 21°23 3 53 12°4 140°48 9 14 xg 44°90 14 41 51°3 126°03
1249 6°75 4 7 153 14038 10 14 16 39°53 14 54 27°4 135750
12 50 52°37 4 21 17°6 140°28 11 14 18 34°43 15 7 0°4 124°9s
12 52 38°09 4 35 19°3 14016 12 14 20 29°62 15 I9 30°I r24°39
12 54 23°92 4 49 20°3 140'04 13 I4 22 25°10 15 3I §6°5 123°83
12 56 9°85 S 3 20°5 139°91 14 14 24 20°86 15 44 13'4 133°35§
1z 57 §5°90  § 17 20°0 13977 15 14 26 16°92 15 56 38°9 12266
12 59 42°06 5 31 18:6 13963 16 14 28 13°28 16 8 54'9 122°07;
13 1 28°35 5 45 16°4 139°47 17 14 50 9'93 16 21 7°3 121°46
13 3 1477 559 13°2 139°31 18 14 32 6:89 16 33 16°1 120°84
13 s 1°31 6 13 9'1 139'14 19 14 34 4°15 1645 21°I 120°21
13 647 2 6 27 3°9 138'96 20 14 36 1°73 16 57 22°4 119°5y
13 8 34" 6 40 57°6 138:77 21 14 37 59°61 17 9 19°8 118-91
13 10 21°76 6 54 50°2 138:s7 22 14 39 57°81 17 21 13°2 118-25
1312 886 7 8 41°7 13837 23 14 41 5632 17 33 2°7 117°s8
73 13 56°11 7 22 31°9 24 14 43 55'16 17 44 48°2
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Star’s Name
and
Position.

2 aAquile E.
Fomalhaut E.
aPegasi  E.
Jupiter E.

2 Mars .
Spicanp W,
Antares W,
Fomalhaut E.
aPegasi E.
Jupiter E.
Venus Is.
Sun E.

2  Mars w.
Spicanp W,
Antares W,
Fomalhaut E.
a Pegasi  E.
Jupiter E.
Venus E.
Stx E.
Mars W.
Spicanp W,
Antares W,
Fomalhaut I,
aPegasi  E.
Jupiter L.
Venus E.
Stx E.

"2 Antares W,
a Pegasi 1.
Jupiter DR
Venus E.
Scw E.

2 | Antares W,
Jupiter E.
aPegasi E.
Venus E.
St L.

2 Antares W.
Jupiter K.
Venus E.
Sty E.

3o| Antares W,

! a Aquile W.
; Venus E.
E.

1 StN
/

1856.
PL P.L. PL.
Noon., | of IIIh, of VI, of
[ 1 (] 1 [ !

58 52 28|4067 57 41 4105 56 31 § 4146
82 9 14|2985 80 38 422978 79 8 2 2973
103 9 39(3142 IOI 42 2 3129 100 14 4 3117
107 5I 49!2866 106 18 2857 104 45 3 2848
76 15 57\2635 77 54 2627 %79 32 1617
59 38 47|2722 61 14 § aqiz 62 ST 2702
13 44 45/2726 15 20 §3 2715 16 §7 1 aj04
70 I 22({2938 68 29 §I 2933 66 58 1 2929
91 24 27|3053 89 55 2 3043 88 26 3034
95 21 582792 93 47 19 2782 Q2 12 2 2772
109 30 28|3149 108 3 18 3138 06 35 § 3128
132 45 29|3059 131 16 29 3048 29 47 I 3038
89 26 41|2561 91 6 30 2551 92 46 3 3540
72 34 25(2641 74 12 2630 75 §0 3 2620
26 40 14[2640 28 18 152629 29 56 2618
57 47 42915 56 15 2916 54 43 2917
79 26 1912987 77 55 5 2980 76 25 1 2975
82 38 40|2710 81 2 2699 79 25 3 2688
97 47 4{306r 96 18 7 3050 94 48 3038
120 47 192972 19 16 3I 2961 117 4§ 2949
102 51 50|2477 04 33 3 2467 106 15 3 2455
85 45 15(3552 87 25 1 2540 89 § 3 2529
39 51 2212551 41 3I 25 2538 43 II 4 3527
45 32 38|2954 44 1 282968 42 30 2985
67 19 212953 65 48 G 2952 64 16 2952
69 40 1202620 68 1 2608 66 23 2596
85 48 35/2064 84 17 372052 82 46 2939
108 34 1/2876 107 I 12 2864 105 28 2852
53 19 3312454 55 1 512442 56 44 2 2430
§5 10 372982 §3 40 I 2993 352 Q 3007
56 24 47|2523 54 44 6:5100 53 3 2497
73 33 1412859 72 o 32846 70 26 2833
96 3 502773 94 28 47 2761 92 53 2 2747
67 6 82355 68 50 48 2313 70 35 45233
42 51 32422 41 8 2410 39 24 2398
43 15 583168 41 49 11 3214 40 23 18 3267
b0 59 37/2751 59 24 52738 57 48 1 2724
83 15 19/2667 81 37 55 2654 80 O 13 2641
81 11 42(2259 82 58 42 2247 84 45 §5 2236
28 58 322326 27 13 11 2315 25 27 3 2305
48 7 9|2646 gG 29 17 2635 44 5I 26212
70 7 54|/2564 68 28 102552 66 48 2540
95 35 23|2173 97 24 3! 2164 9 13 5 2155
53 17 38/3646 54 35 23 3570 55 54 3 3501
34 50 452556 33 16 49 2546 31 36 3 2536
56 42 27|2474 55 O 3 2463 53 18 33 2455

XVII,

PL

IXh, of
dift

o . |
55 22 3 4193
7; 37 T 2966
98 46 5 3105’
103 12 2838
81 10 2609
64 27 1693
13 33 4 693
65 26 2916
86 56 2 3015
90 37 2 3763
o5 3u8
28 17 § 3037
94 26 1530
77 29 2608
31 35 I a6oy
53 1T 2919
74 54 2 2970
77 48 37 2677
93 19 3026
116 14 1 2938
107 57 5T 2444
90 46 2517
44 52 21 23515
41 0 3 3005
62 45 43 2954
64 43 3584
81 14 2915
103 54 2839
58 27 1 2417
50 39 3024
5I 21 2485
68 52 2819
91 17 2734
72 21 2318
37 41 138
38 58 3339
56 12 2711
78 22 1 26218
86 33 3 =2azs
23 41 2294
43 12 2611
65 7 2518
32 2147

57 14 3437
29 56 1 2317
S1 36 1 2446






80 APRIL, 1856. xix o

CONFIGURATIONS OF THE SATELLITES OF JUPITER, :
3
At 16" 30m, Meax Ture. f
1k
Da g
of tho West. East. 1B
*Mouth. . ;
1| =1 O 3 4
P2 (@) 1.3 3¢ 4 —
___—3'_ 1 O l;‘ 4
_4 o O 4
_s5_|1e '3 o 0:
6 |10 34 @) 2. ‘
7 4 2. O3 1 |
8 4 21 O 3 Y
i 9 4 o 4 3
i 10 4 1 O ¥
D § ¢ 4 33 O 1.
P12 3::4 s O i
i 13 3 4 O 3. Or
i 14 |-3@ O 4 [oXh
| 1§ 2 - O 3 '
| 16 . O a1 3 4 |
17 T O & 4 I
.18 2 3+ O 1 4
I 19 3 + O 4 I
| 20 3 Or 2 4 |
| 21 3 Oas- & [ 3%
| 22 40 ) ‘2 1 O O 3 l
|_23 4 O 21 3
|_24 4 1 ®) 2. 3
i_25 4 - 30 I.
|_26 ‘4 3 e
|_27 4 -3 O 1
'T 4 3 10 a2
29 . 4 e} 3 Or
30 |40 (O -3 @3
This Table represents, at 16* 30™ sfter Mean Noon of each day of the Montb, the relative positions
of the images of Jupiter and his Satellites, as they would appear (disregarding their latitudes) in
an iaverting telescope. Jupiter is indicated by the white circles (O) in the centre of the page;
the Satellites by points. The numerals, 1, 2, 3, and 4, annexed to the points, serve to distinguish
the Satellites from each other; and their positions are such as to indicate the directions of the
Satellites’ niotions, which are in all cases to be considered as (owcards the numerals. When a Satel-
lite is at its groatest elongation, the point is pluced above or below the centre of the numeral. A
white vircle (Q) at the left or right hand of the page, denotes that the Satellite placed by the side
of it is on the disc of Jupiter, and a black circle (@) that it is either behind the disc, or in the
shadow, of Jupiter.
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JUNE, 1856. |

CONFIGURATIONS OF THE SATELLITES OF JUPITE]

At 15" 45m, Mean TinE.

West. East.

-‘ 30

-
O|0I0

>~
-
-

‘030

2@

*
-

»
0/0:010!0.0|0;0!0:0:0!0!I0'0!0|0

25

0.0l00l0/0!
&

26

27

a8

29

30

10

43

This Table represents, at 15" 43™ after Mean Noon of each day of the Month, the relative pos
of the images of Jupiter and his Satellites, a3 they would appear (disregarding their latitudes)
inverting telescope. Jupiter is indicated Ly the white circles (O) in the centre of the page
Satellites by points,. The numerals 1, 2, 3, and 4, annexed to the points, serve to distinguis!
Satellites from ench other; and their positions are such as to indicate the directions of the ¢

" lites’ motions, which are in all cases to be considered as towards the numerals. When a Satell
! at its greatest elongation, the point is placed above or below the centre of the numeral. A -
circle (O) at the left or right hand of the page, denotes that the Satellite placed by the side o
on the disc of Jupiter, and a black circle (@) that it is either behind the disc, or in the shada

Jupiter.















































































AUGUS'I‘, 1856.

SUNDAY3
h m s

10 54 42°09 Nxo 13 z 6'
11056 31°72| 9 59 3177t
|1058n 13| 945 59°x

' 010°34| 9 32 2 7

159°34| 9 18 48- sin

l1y 3 4815 5 10°8's
11 5 36°75 51 31°4in
ln 7 25°16| 8 37 50°5!n
It 9 13°39] 824 8'1in
II1 11 1°44| 8 10 24°2i13
1 12 49°30| 7 56 39°0'n
11 14 36°99] 7 42 52°4|1
11 16 24°51| 7 29 4°5/n
11 18 11°87 7 15 15°4(13
1 19 59°06 7 I 25°1|n
IT 21 46-03 6 47 33°6|13
11 23 32°Q 6 33 41701y
(11 25 12'71 6 19 47°4!n3
i1 2 ‘29| 6 § 52°8!n
|" 20 52°74| 5 5I 57°¢|n
30 3905 538 o8
|u 32 25°23| 524 3°§5|n
11 34 11°29| 5 10 §5°3|=:
‘11 35 57°22'N. 4 56 6°4|r

MONDAY 4.

11 37 43 3IN. 4 42 6°8 1
11 39 28°72| 4 28 6°5 1
11 41 14°31 414 561
IT 42 59°79| 4 O 4°'T 1
11 44 45°17| 346 2°0 1
1 46 30451 3 31 59°5 1
11 48 15°64| 3 17 56°5 1
Ir 50 o751 3 35311
IT 51 45°771 249 49°4 1
It 53 30°71 23545°3 1
11 55 15°58 2 21 40°9 1
11 57 038 2 736°3 1
11 58 45°11 1 5331°5 1
12 0 29°78 1 39 26°6 1
12 2 14°40| T 25 2I°5 1
12 35897 I 11 16°4 1
I2 54349 o057 11°2 1
12 72796/ 043 6°1 1
12 912°39! 029 I'0 1
12 10 56°79! o0 14 56°0 1
12 12 41°'16IN. 0 o0 §1°2 1
12 14 25°50 8. 0 13 I3°5
1216 982 027 17'9 1
12 17 54°13 O 41 22°0 1

12 19 3842 S. 0 55 25°9

146
MEAN TI
S RIGHI‘ A
! Declmltion. |DHYDN
. I for jom,
' FRIDAY
h m s 1o i
o‘ 9 21 34°82 'N.zo 6 471110861 O
19233898 1955554110943 I
2, 925 42°78| 19 44 58'8!110'24 2
31 92746201 19 33 57°4ir04 3
41 9 29 49°25 19 22 5I°I 111'83 4
5! 931 5I'93| 19 II 40°I 112°60 §
61 93335426 19 024°5:1113°36 6
7193556221 1849 4'¢4'14nn g
81937578 1837 397 114°8s
9 939 59°07| 18 26 10°G 115°57 Qi
10 9 41 59°9g6| 18 14 37'z|us-z8 10
11! 944 o'50| 18 2 59°5ir6°98 II
12| 9 46 0°68| 17 51 17°61117°67 12
131 948 o's52| 1739 31°6,11835 13 |
14| 950 o'oz| 1727 41°5 119701 14 |
151 9 51 59°18) 17 15 47° 4 ‘119766 15 °
16 | 9 53 58°00| 17 3 49°4'120°30 16
17| 9 55 56°49| 16 51 47°6|120°93 17
18| 9 57 54'64| 16 39 42°0 121°55 18
19| 959 52°47| 16 27 32°7(122:16 19
20 (10 I 49°'97| 16 15 19° 7|xz~°75
21 (10 3 47°15| 16 3 3°2 12334 21
22 |10 5 44°0I| 15 50 43°2 123°91 22
23 |10 7 40°55:Nu15 38 1977112447 23
SATURDAY 2.
o|10 g 36°78|N.15 25 52’9'1:5'02 o
I |10 11 32°70| 15 13 22°8 125°56 1
2 (10 13 28°32| 15 0 49" 4|1z6~09 2
3|10 15 23'64 14 48 12° 9!116-61 3
4 (10 17 18°65| 14 35 33°3f127°11 4
§ |10 19 13'%7 14 22 50°6 |u7-61 5
6 (10 21 7'80| 14 10 4°9l128'10 6
711023 1°94| 13 57 16°3]128'57 7
8 |10 24 55°80| 13 44 24°9|129'04 8
9 |10 20 49°38| 13 31 307112949 9
10 |10 28 42°68| 13 18 33°7|129°94 10O
I1 |10 30 35°71| 13 § 34°I|130°37 II
12 (10 32 28:48| 12 352 31'8 130°80 12
13 |10 34 20°98| 12 39 27°0(131°22 I3
14 '10 36 13°21| 12 26 19°7'131°62 14
15 |10 38 s5°19| 12 13 10° Oll3z'oz 15
16 |10 39 56°92| 11 59 §7°9 132740 16
17 |10 41 48°40! 11 46 43°5(132°78 17
18 |10 43 39°63' 11 33 26°8 133714 18
19 (10 45 30°62 11 20 7°9(133'50 1I9
20 10 47 21°37 ' 11 6 46°9|133°85 20
21 '10 49 11°8 10 53 23°8|134°19 21
22 '10 51 2°I 10 39 §8°71134°52 22
23 '10 52 §2°24 10 20 31°6j134'84 23
24)10 54 4209 N.ro 13 2°6 24











































160 AUGUST, 1856.

.“a

CONFIGURATIONS OF THE SATELLITES OF JUPITE
At 15, MeaNn Tixz.

of the East.
Mouth,

This Table represents, at 15» after Mean Noon of each day of the Month, the relative pc
of the images of Jupiter and his Satellites, as they would their latitudes
inverting telescope. Jupiter is indicated by the white circles (O) in the centre of the pag
Satellites by points. The numerals 1, 2, 3, and 4, annexed to the points, serve to distingui
Satellites from each other; and their positions are such as to indicate the directiond of the
lites’ motions, which are in all cases to be considered as towards the numerals. When a Sate
at its greatest elongation, the point is placed above or below the centre of the numeral. A
circle (O) at the left or right hand of the page, denotes that the Satellite placed by the side
on the disc of Jupiter, and a black circle (@) that it is either behind the disc, or in the shas
Jupiter.






162 1856.
AT NOON.
Sidereal ' Equation of
% 4 THE SUN’S Time  Time,
. g' of the to be
Y|} et GE dmee B PO et
. i o for . ¢t
E lg R“m 1 b(:)ll'll'. Declination. 1 hour. Meridian.‘ };'inc. 1
s ; L ” m s m s s
Mon. 1 Ixo 42 4 76 9'abs 8 8 5° 5481 1 4°39 0 15°17 | o°
2 10 4 9°053 7 46 10° §s'1a I 4°34 O 34°11 | o
Wed. 3 10 50 19 o 9°042 724 7° 5542 1 4°31 0 §3°34 1 o
‘ 4 10 §3 56°61 9033 Z 157° ss'70 I 4°27 1 12°82 ] o°
Frid. § 10 §7 33°37 9-oaa 39 40" 55797 I 4°24 I 32°56( o°
Sat. 6 11 I 9°90 grory 6 17 17° 622 I 4°21 1 §2°53 ] o
‘Suu. y 11 346 21 groo§ 554 47° 5646 ¥ 4°18 2 12°72 | o
Mon. 8 11 22°33  8-997 5§32 12° 669 I 4°15 2 33°11| o
9 Ir 11 58-25' 8-990 5 932°1 s6'91 I 4°13 2 §3°68 | o°
W 10 11 15 34°02 8985 . 4 46 46° s7'nn 1 4'113 3 14°40 | o
Thur. 11 11 19 9°65 8-980 4 23 55 §7°30 1 4.'03‘ 3 35727 | o
‘iFrid. 12 II 22 45°17 8976 4 1T 0 5748 I 4°08 3 56°24 | o
gSat. 13 11 26 20°59 8-973 338 1 5764 1 4°07 4 17°32 | o
:Sun. 14 11 29 §5°94 8-971 314 §57° 5779 I 4°06 4 38-°47 ] o
!Mon. 15 II 33 31'24 8-970 2 51 5I'I 57'9z2 I 4°05 4 59°66 | o
|
‘Tues. 16 11 37 6°52: 8-970 2 28 41° 5804 I 4’05‘ 5 20°88 | o
iWed. 17 11 40 41'80 8971 2 527 816 I 4°05 5 42°10 | o
Thur. 18 1I 44 17°10 8-973 I 42 12 5826 I 4'05 b6 3°29| o
Frid. . 19 11 47 5244 8976 1 18 53° 5835 1 406 6 24°44 | o°
' Sat. |20 11 51 27°86° 898 0 55 33" 584z I 4'07 6 45°52 | o
Sun.'21 11 55 3°36 8-984 032 11" 5848 I 4°08 7 6°51| o
Mon.|22 11 58 3898 8989 .0 8 482 5852 I 4'I0 7 27'39]| o
Tues. 23 12 2 14°73 8-995 01436'3 5855 I 4'12 7 48°14 | o-
“Wed.]24 13 55062 9002 038 14 5856 1 414 8 874! o
Thur.|25 12 9 2669 gorr = 1 127 35856 I 4°16 8 2918 | o
Frid. |26 12 lg 2°95 97020« I 24 52" 5855 I 4°19 8 49°42 | o
© Sat. |27 12 10 39741 g-oz9 148 17°7 5852 1 4°22 9 Q°45 | o
¥
"Sun.[28 12 20 16°10 9039 2 11 42° 5847 1 4°25 9 zg'zé o
Mon.| 29 12 23 53°03 9049 235 5° 5841 1 4°20 94883 | o
” Tues. 30 12 27 30°21 9061 2 58 27° 5833 1 4°33 10 8'13 ] o
Wed.|31 13 31 7°68 321 47 3i ‘1 4°37 o 27°18
. ; ! '

“%an Time of the Semidiameter passing may be found by subtracting o' 18 {rom the Sidereal T
— = - e ———







SEPTEMBER, 1856:

L+4 :;ﬂ.;.":i

L

¥

e
Py

<

AR

164 in
! MEAN TIME.
4| THE SUN'S | soguitm THE MOON'S
El Apparent of the
! Al . . __|Radius Veetor
if Longitude.  Latitude. of the Farth, Semidiameter. Horizontal Panll.
©
b
- Noon, Noon. Noon. Noon. | Midnight. |  Noow. | Mdeidk
!
— !
. o 1 ” ' ” ] L4 1 L4 14 ~ 1
1|159 10 48-8!N.o'23 | 0°0036979 | 14 44°2 | 14 43°4 | 54 4°7 |54 ¥
. 2|160 8 59'0iN.0"10 | 00035897 | 14 43°0 | 14 43°1 | 54 ©°3 | 54 ©
i 3|61 7 10'8;b-°'°3 0'0034799 | 14 43°7 | 14 44°8 } 54 2°9 | 54 7
4162 524°2; 0°16|0°0033687 | 14 46°5 | 14 48°8 | 54 13°3 | 54 ;1
5|163 3 390 ©0°27 | 00032562 | 14 517 | 14 55°3 | 54 32°4 544{
6164 1 554 0'36 00031425 | 14 59°5 |15 4°3|55 o9 | 551
165 o 13'4'i 0°43 | 00030277 | 15 98 |15 15°8 | 55 38°6 | 56 o
165 58 32'8i 0°47 | 00029120 | 15 22°4 | 15 29°5 | 56 24°9 | 56 50
166 56 53°7| 0°49 | 070027956 | 15 36°9 | 15 44°6 | 57 18-1 | 57 46
167 55 16'3; 0°48 | 070026786 | 15 525 | 16 0°3| 58 15°3 | 58 44
168 53 40°5: 0°44 | 0"0oz25610 | 16 8-0 | 16 15°4 gg 12°4 gg 32
169 52 6'4! 0°36 | 0'0024431 | 16 22°1 | 16 281 4°1 3
170 50 34'1i 0°26 | 0'0023249 | 16 332 | 16 37°2 | 60 44-9 | 6o 59
171 49 3°6; o'15 ] 0°0022067 | 16 40°0 | 16 415 | 61 g'g 61 13
172 47 34'9iS.o 02 | 0:0020884 | 16 417 ! 16 40°6 | 61 1b-0 | 61 1T
I 6 83 No13]o0-00r 699 | 16 381 | 16 34°6 | 61 2°9 | 6o 49
1;3. :4 43'%' 0°26 | 00018513 | 16 30°0 | 16 24°5 | 60 33°0 | 60 12‘
175 43 21°1' 0°39 | 0°0017326 | 16 184 | 16 11'8 | 59 50°5 | 59 26
176 42 o'7, o'sr|o'oo16137| 16 4°8 | 1557°7|59 06| 58 34
177 40 42°6] o0°59 | 0'0o14947 | 15 50°6 | 15 43°6 | 58 8-3 | 57 42
173 39 26°8: 0°66 | 0-0013754 | 15 36°7 | 15 30°3 | 57 17°6 | 56 §3
179 38 13°2! o0°70 | 0'0012556 | 15 24°1 ' 15 18:4 | 56 31°2 | 56 10
130 37 1'8; o'71|oroorr354 | 15 1370 | 15 82| 55 50°6 | 55 33
181 35 527, 0°69 | 0rco10146 | 75 3°8 : 14 598 | 55 16°6 | 55 "a
! |
182 34 459 0°64 | 00008932 | 14 56°3 | 14 53°1 | 54 49°X | 54 37
183 33 41°4: 0°56 | 0°0007709 | 14 50°4 | 14 481 | 54 27°6 | 54 1
184 32 39'0, 0°46 ] 070006478 | 14 46°2 | 14 44°6 | 54 12'0 | 54
185 3t 38°8] o-34 | 0v000s239 | 14 434 | 14 4z'§ 54 l'z 53 58
186 30 40'6| 0°21 | 00003993 | 14 42°0 | 14 41°8 | 53 56°6 | 53 56
187 29 44°5N.0"08 | 070002739 | 14 42°0 | 14 42°6 | 53 56 8 | 53 §8
188 28 50'4;S.o 05 | 0'0001479 | 14 43°6 | 14 45'0 | 54 2°6 | 54 7
- ] \ \







166
MONDAY 1.
h m 4] !
o 12 7 2821 N. o 35
I 12 12° §6 0 21
2 12 IO 56'87 N.o 7
3 112 12 41° 16|S o 7
12 14 25°42; © 21
? 12 16 966 o 35
6 12175389, o049
g 12 19 3811, 1 3
12 21 22°32! 1 17
9 1223 6° 52' 131
10 12 24 5073, 1 46
I 12 26 34 94 2 o
12 12 28 19°1 2 14
13 12 30 3° gg 2 28
14 12 31 47° 2 42
1§ 12 33 31°9 2 56
16 12 35 16° zz 3 10
17 12 37 0°55 324
18 12 38 44°91 3 38
19 12 40 29°3I 3 52
20 12 42 13°75 4 6
a1 12 43 58°24| 4 20
hi 22 12 45 43°78| 4 34
\ 23 12 47 27°371S. 4 48
TUESDAY 2.
0 12 49 12°02|S. 5 2
I 12 50 56°73 5 16
2 12 52 41°52| 5 30
3 12 54 2637 5 44
4 1250 11°30 5 57
5 12 §7 56°31| 6 11
6 12 59 41°40| 6 25
7 13 126°571 639
8 13 3 11°84| 6 53
9 I3 45731} 7 6
10 13 42°67 7 20
1 13 8 28-241 7 34
Iz |13 10 I3°'Q2 7 47
13 13 II 59°71 8 1
14 '13 13 45°61 8 15
15 13 15 31°64; 8 28
i16 13 17 17°79: 8 42
117 1319 407 855
I 18 13 20 50748 9 9
119 13 22 37°02 9 22
20 13 zg 2371 9 36
21 13 20 10°54 9 49
22 13 27 57°52 10 2
23 13 29 4465 10 16
24 13 31 31°94 10 29

SEPTEMBER, 1836.

MEAN TIME.
3
L L4 h m s o ’ ”
19'6 141°58 o0 |13 3I 31°94(8.10 29 189
10°1 141°56 1 {13 33 19°39| 10 42 33°2
o'8i141'53 213 35 7°00| 10 §5 45°2:
8:4|141049 3|13 3 54°79| 1rx 5 55°°
17°4 14145 4 |13 38 42° §g| 11 22 2°4;
26114140 § |13 40 30°881 11 35 7°5
34°51141°34 6113 48 19°19| 11 4§ 10°2
42°6|141°28 7|13 44 7'69| 12 1 10°4
50°3|141°'a1 8 |13 45 56°3 12 14 8-2
575 14113 9 (13 47 45°26 12 27 3°3
4'3 141704 10 13 49 34°34| I2 39 SS'g
10°5|140°94 11 |13 51 23°62| 12 §2 4§°
16°2 |140°84 12 {13 53 13°10| 13 i 33
21°31140°73 13 ;13 §§ 2°79 I3 18 17
25°7,140°62 14 |13 56 5z'go 13 30 53
29°4|140°50 15 13 58 42°82) 13 43 3
32°4|140°37 16 |14 0 33°16| 13 56 14"
34°6140°23 17'14 223°72| 14 8 47°
36°0|140°08 18 |14 214-.52 14 21 17
36°5(139°93 19 |14 5°54| 14 3
36°11139'77 20 |14 7 56°80| 14 4 :
34°7(139°61 21 {14 9 48°30| 14 58 29°
32°4|139'43 22 |14 11 40°04| 15 1O 46-
29°0|139°25 23 |14 I3 32°03(S.15 23 o°9
THURSDAY 4.

24°5i139'07 0 |14 15 24°28:S.15 35 12°0|
18'9|138'87 | 1 |14 17 16°78! 15 47 197
12°2|138°67 2 |14 19 9°§3| 15 59 24°0
4°2138°46 3 114 21 2°55| 16 11 24°9
54'9|138'24 4 |14 22 55°83| 16 23 22-%
4474 138'03 5114 24 49°38| 16 35 16-1
32'5':37-79 6 |14 26 43°20| 16 4; 6-
19°3'137°55 7 114 28 37° 3 16 53 52-
4:6i137'30 8 14 30 31°6 17 10 35°7
48:4|137705 9 |14 32 26" 34 17 32 14°7
30°7,136'79 10|14 34 21°29! 17 33 500
11°3 Ix;65= 14 36 16°52| 17 45 zx-t
50°6'136°24 12 '14 38 12051 6 48-
28'1l135-96 13 {14 40 7°88) IZ 8 12-3
3'9:135°67 14 [14 42 4°00] 18 19 $1°7
37°91135°38 15 14 44 0°43. 18 30 47°0
10°2 135707 16 '14 45 57°17; 18 41 §8-2
40°6|134°76 17 114 47 54°22° 18 53 5°2
9'2|134'44 18 14 49 51°58° 19 4 7°9
35°8113412 19 |14 51 49°26] 19 15 62
0'5}133'78 20 114 §3 47°25, 19 26 o‘2
2372113344 21 14 55 45°57! 19 36 49°)
43°9 133709 22 14 57 44°22' 19 47 34°7
2°5 13274 23, 4 59 437197 19 58 15°2
189 24 I 42'49 20 8 510

NO nu'u;unn'u; én-:











































180 SEPTEMBER, 1856.

l CONFIGURATIONS OF THE SATELLITES OF JUPI'

Y,

- X At 14", MEAN Tiur.
g A West. East,
Month.
1 3.0 -3 O a 4
2 3 1. O 3 4
3 -3 ‘O a1
[ 4 “ 4 ®)
I 5 & QO 13
6 4 1 O 2. -3
7 4 2. O 3.
| 8 “+ 3 O%
9 + 3 O 2
| 10 '3 4 o %
I1 .') ‘T 4 O
12 aQ 54
13 r O 2 3 4
14 2. O 1. 3 4
15 | 1@ 2 O s
16 3 1. O 2
|_17 3 - @) 12 +
18 32 1 [e) 4
19 3 O 3 .Y
20 HEL®) 2. 3
31|20 [ O 1 3
22 4 3 .xo 3.
23 4 3 1.0 3
24 4 ) O 1 2
25 -4 3 21 O
| 26 -4 2 (O3 L
| 27 4 ‘1 (@] 3 3
| 28 ’." I 3
29 3 1 O 3 4

30 1O 3 Q. 4

This Table represents, at 14* after Mean Noon of each day of the Month, the relative
of the images of Jupiter and his Satellites, as they would appear (disregarding their lat
an inverting telescope. Jupiter is indicated by the white circles (Q) in the centre of t
the Satellites by points, The numerals, 1, 2, 3, and 4, annexed to the points, serve to di
the Satellites from each other; and their positions are such as to indicate the direction
Satellites’ motions, which are in all cases to be considered as towards the numerals. Wher
lite is at its greatest elongation, the point is placed above or below the centre of the nun
white circle (O) at the left or right band of the page, denotes that the Satellite placed by
of it is on the disc of Jupiter, and a black circle (@) that it is either dehind the dise,
shadow, of Jupiter.

/ __
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180 SEPTEMBER, 1836.

CONFIGURATIONS OF THE SATELLITES OF JUPITER

% At 14, MEaN Te,

)

ob e West. East,

This Tablle represents, at 14® after Mean Noon of cach day of the Month, the relative posit

of the images of Jupiter | * - as they would appear
an inverting telescope. by the white circles (O) in the
the Satellites by points. 2, 3, and 4, annexed to the points,

the Satellites from each other; and their positions are such as to indicate the
are in all cases to be considered as towards
lite is at its greatest elongation, the point is placed above or below the
white circle (O) at the left or right hand of the page, denotes that the Satellite
of it is on the disc of Jupiter, and a black circle (@) that it is either behind the dise, or in
shadow, of Jupiter.
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Day of the Week.

- Wed..
Thur.

- Frid.

Sat
Szm.

: . Mon. 3

‘Wed.

" Thur

. Frid.
i Sat.

Sun.
" Mon.
' Wed.

| Sat.

| Sun.
" Mon.

i Frid.
. Sat.
Mon,

o 7‘

" Wed.
Thur
Fnd.

Sat.

Wi LN~

7
8
9

10
II
12

13
14
15

16
. Frid.’

17
18

%
19
20
21

. 22
" 23

24

25
26
27

.28

29
30

3t

32

Day of the Month.

Apparent
Ascension.

h m

12 42 1

12 45 40°
12 49 19°

12 52 59°
12 56 39°
13 o I19°

13 4 o
39

13 7 41

13 11 23"

13 15 5°
13 18 48°
13 22 31°

13 26 15

13 48 51

13 52 40°
13 56 29°

14 o 19°
4 4 9
‘14 8 1

14 11 5
14 15 4

14 19 39°
14 23 34

14 27 29°

50
-89

AT

12 31 7.'68
12 34 45°43
12 38 23°

63

22
IO

41
17

I0

73

31

06
36

-23
13 29 59°
13 33 44°

13 37 30°
'13 41 16°

1345 .3

70
79
51
88
92

.65

o8

23

10
72

-09

‘22
‘11

78
23

1856

Sidereal Equation of

NOON

THE SUN’S Time

of the
. Semidiam.
]3iﬁ'. Apparent Dfoiﬂ'. ‘ P”t:i:g ‘
1 h‘:;ur. Declination. I ho:u'. Meridian.?

[} o ’ n ‘ n m s
| 9%073 321 47" 5833 1 4°37
9°086 345 4° 58313 1 4°42
9° 100 4 8 19° 800 I 4°47
9°114 4 31 31 57'86 1 4°52
9'129 4 54 40° s7°70 1 4°58
9°145 517452 5753 1 4°63
9'162 540 45'8 57°34 1 4°69
9-180 6 341" s57°14 1 4°76
9°198 6 26 33'1i 5692 1 4°82
9:318 6 49 19'11 566 1 4°89
9238 71159 5644 I 4°97
97259 7 34 33°9 5618 1 504
9-281 | 757 2° 55'90 I §'I2
9°304 8 19 23° | 55761 I §°20
9°328 8 41 38° 55730 1 5°28
9353 9 345 5498 1 5°36
9'379 9 25 44" | 54'64 I 5°45
9°405 947 36°2 s4'29 '1 5°54
9'433 10 9 I9°'T s393 1 563
9460 I0 30 53° 5354 I 5°73
9°489 10 52 18 5314 1 §°82
. 9518 ﬁ II 13 3 52'72 1 §'02
9°548 11 34 38° ) s53°29 1 602
9'5s78 11 55 33" 5184 1 6°I2
9°6cg 12 16 17° 1737 1 6'z3?
9'640 12 36 50°° 50°88 1 6°33
9672 12 §7 12° 50°38 1 6°44
9704 13 17 21" '49'86 1 6°55
9736 13 37 17° 49'32 ‘1 6°66
9769 I3 57 I1'I 4876 1 6';7
9802 14 16 31° 4818 1 6°88
- 14 35 47°5 I 700

47

Time,
to be
subtracted
Jro pig
Time. 1 hour, i

m s
.10 27°18 oylx y
10 45°93 o@

11 4°37 o788 J[

11 22°48 o'y |
11 40726 o'ps
11 §%7° 66 o799

12 14°67 oGy
12 31~30 o6’
12 47°50, o651

I3 '36 o'6gy
13 18°54 oy
13 33734 o'
13 47°64 o5
14 I°41 O'§5E
14 14°64 o537
14 27°28 o'5es
14 39°33 o7
14 50°77 o4°
15 1°58 ou3

15 11'73 0398
15 21°22 o367

15 30°02 o'k

15 38°12 o8

15 45752 o817

15 52°18 oub
15 58-09 ou®
16 326 oS

16 769 oS
16 11°34 o>
16 14°22 | o'ctlB

‘:161 ‘31 0N

x6 17°62

'/I/ewx Time of the Somndmmeter passing mayhefoun& by mme\h% o tstmm the Sd-ull'ht
e P e







“1 184 OCTOBER, 1856.

| MEAN TIME.
| TUHT , Tosari ,
|é THE SUN’S <ogarithm THE MOON'S
8 Apparent of the
! E Radius Vector
2| Longitude. |Latitude.| of the Farth. Semidiameter. Horizontal P:
e I
! a Noon, Noon, Noon, Noon, Midnight, Noon, ]
; o ! ” ” 1] n ! L4 ’ ~
i 1]188 28 50°4'S.0%05 | 00001479 | 14 43°6 | 14 450 54 26|
™ ! 2189 27 58°2| o0°17 | 00000210 | 14 469 | 14 49°2 | 54 14°5 | 5
| 3]19° 27 7°8| ©0°27 1979998936 | 14 51°9 | 14 552 | 54 33°2 {5
. 4| 191 26 19°31 ©0°35 199997659 | 14 59°1 | 15 3'4 | 54 59°4 |5
| 3| 192 25 32°6| 0°40 ] 979996379 | 15 84|15 13°3 )55 33°5]5
. ! 193 24 47°7 ©°42 | 979995097 | 15 19°8 | 15 26°2 | 56 15°4 | 5
: ] 194 24 4°6; 0°41|9°9993816 | 15 3371, 15 40°4 | 57 43 | 5
| 195 23 23°1| ©0°37 1 9°9992537 | 15 47°9 | 15 55°0 | 57 58°6 | 5
© g]196 22 4.3'5I 0°30 | 99991262 | 16 3°3 | 16 10°9 | 58 55°2 I 5
10|197 22 57 o021 9°9989992 | 16 18- 1 | 16 24°9 | 59 49°5 | €
- 11} 198 21 29°7[S.0°09 | 9:9988728 | 16 309 | 16 36°0 | 60 36-3 | €
;121199 20 55'6iN.0'03 9°9987471 | 16 40°0 | 16 42°9 | 61 9°9 | 6
. 13]200 20 23°5| ©°16 | 99986222 | 16 44°4 | 16 44°5 | 61 25°8 | 6
. 14| 201 19 53°4| ©°30]9°9984984 | 16 43°2 | 16 40°5 | 61 21°4 | ¢
- 15]202 19 25°3| ©°43 9°9983757 | 16 36°6 | 16 31°5} 60 57°1 | 6
* 16]203 18 59°3| ©0°54 | 9°9982538 | 16 25°5 | 16 187 | 60 16-4 | 5
. 17]204 18 35°5]| ©0°64 | 9°9981329 | 16 11°3 ; 16 3°6]|59 24°5 | 5
. 18)205 18 13°8| o'71 | 9-9980129 | 15 55°7 [ 15 47°8 |58 27°1 | ;5
; 19]206 17 54°4 | ©0°75 99978938 | 15 40°0 | 15 32°5 |57 29°4 | 5
20]207 17 37°3| ©°76 | 99977756 | 15 25°3 | 15 18°7 | 56 35-8 | 3
21{208 17 22°4| ©0°75] 99976581 | 15 12°5 | 15 7°0]5548-8 | ;5
- 22|209 17 98| o°71 | 99975413 | 15 2°0 | 14 57°6 ]| 55 1070 | 5
~23]210 16 59°5| ©0°63 | 9°9974250 | 14 53°8 | 14 50°6 | 54 0913
‘z4]211 16 51731 0°53 | 99973092 | 14 47°9 114 45'8 | 54 18°4 | 5
, 25]212 16 4573 ©0°42 ] 99971939 | 14 44°2 ; 14 43°1 | 54 3'7 5
26213 16 41751 029 | 979970788 | 14 42°4 | 14 42°2 | 53 58°2 | 5
27|214 16 39'8, 015199969639 | 14 42°3 1 14 42°9 | 53 57°9 | 5
28]215 16 40°1/N.0o'02 | 9°9968494 | 14 43°8 | 14 45°0] 54 32 | s
; 29216 16 42°38.0°09  9°9967353 | 14 46°5 | 14 4874 | 54 134 |5
i 530|217 16 46°4| o°20| 99966215 | 14 50°6 | 14 53°1 | 54 28:3 | 5,
31]218 16 52:31 ©0°29 ]| 9:9965082 | 14 560 | 14 59°1 | 54 48°0 | 5,
 32]219 16 59°8:5.0°35 | 9°9963952 | 15 26 |15 6'5]5512°5 | 5













188 OCTOBER, 1856. v
| MEAN TIME.
! THE MOON’S RIGHT ASCENSION AND DECLINATION.
fllour.; Right Asccnsion.! Declination. ,Ir);ll'f-,{):c-lllour.! Right Ascension.] Declination. IE
' THURSDAY Q. SATURDAY 11.
h m s o r " h m s ° LA 4
0|21 14 48°30(S.20 49 38:6|120°63) o0 (23 4 11°22|S. 9 © 17°3 |
o Ifzr 17 8:83| 20 37 34°8|121°99] 1 |23 6 24°'87 8 4 13'7 17l
v 2|21 19 29'17{ 20 25 22°9|123°33| 2 (23 8 38°46 8 2 *z
'3 |21 21 49°34| 20 13 2°9|124°65 3 (23 10 §51°97 8 8 57°81n
- 4|21 24 9°33| 20 o 35°0|125°97| 4 |23 13 §°43 7 51 43°8 )1
| 5121 26 29°15| 19 47 59212727 § |23 15 1883 7 34 26°1{1y
. 621 28 48:78| 19 35 15°5/128:57| 6 |23 17 32°17 7 17 4-8iy
I 7 ]2r 31 8-24| 19 22 24°1|129'85] 7 |23 19 45°46| 6 59 40°2 |1y
- 8121 33 27°52| 19 9 25°0'r3rrea| 8 |23 21 58°71 6 42 12°3 |17
. 9 lz2t 35 4662 18 56 18-3|132:38] 9 |23 zg 11°92| 6 24 41°2 1
10 (21 38 §°54 18 43 40 133°63 | 10 |23 20 25°10 6 7 7ol
CIT |21 40 24729 18 29 42°3!134°86| 11 (23 28 38°24| 5 49 29°9 't
(12 D21 42 42'87| 18 16 13°1[136°08 ] 12 (23 30 §5I°33 5 31 49°9|17;
T 13 l2r 45 1°27; 18 2 36°6|137°29] 13 {23 33 4°44 5 xz 7°2 7
P14 .21 47 19°50] 17 48 5279 13848} 14 |23 35 17°52| 4 56 21°8|i7;
15|21 49 37°56] 17 35 2°0|139°66] 15 ;23 37 30°58| 4 38 33791
; 16 (21 51 55°45] 17 21 40| 140'83 16 123 39 43°64] 4 20 437|117
J17 L2 54 13717 17 6 5970141799 Ig 23 41 56°69| 4 2 s51°2 |1
18 121 56 30°72| 16 52 47'01143-13 18 (23 44 9°75| 3 43 §6°5 171
D19 |21 58 4811 16 38 282114426 19 |23 46 22-81 3 26 59°7 (1
20 '22 1 57331 1624 2°7l145°37| 20 |23 48 35°88] 3 9 1-1 |k
Y21 122 3 22°39] 16 9 30'4'146'47 21 |23 50 48°96] 2 5§51 0°6l1%
122 22§ 39'29| 13 54 51°6/147°56] 22 |23 53 2'07| 2 32 58-4 |18
c23 122 7 56°04[S.15 40 6‘21148'63 23 123 55 15°20|S. 2 14 §4°7 1%
' FRIDAY T10. SUNDAY 12.
' o022 10 12°62|S.15 25 14°4149°69| o |23 57 28°37|S. 1 §6 49°5 18
© 1 '22 12 29705 15 10 16°3{1s50°73| 1 |23 59 41°57| 1 38 43-0/18
Y222 14 45°34| 14 55 11°9 151776 2 | o 1 5481 I 20 35°3|18
3122 17 1°47] 1440 1°3.152°77] 3| o 4 809 1 2 26°5/:8
4 |22 19 17°46! 14 24 44°6(153'57] 4| o 6 21°43 () 4% 16°7 118
5 |22 21 33°30| 14 9 22:0[154°76] 5| o 8 34°82| o026 6-1|18
6 |22 23 49°00| 13 53 53°4|155°73] 6| o 10 48-27|S. 0 7 54-8]18
7122 26 4°57; 1338 19°11156:68) 7| o013 1°78N. 0 10 172 |18
8 |22 28 20'00! 13 22 39'0|1,,’62 8| o1515°37 o 28 29°6|18:
9 122 30 35730 13 6 53°3,158'54| 9 0 17 29'03| © 46 42°3 |18
10 (22 32 50°47| 12 51 2'0f1s59'45| 10| 0 19 42°77| I 4 55°3|18
T 22 35 5°51, 12 35 5°3 160°3¢ ] 11 | o 21 56°59| 1 23 *3 |18
12 122 37 20°43| 12 19 3°3{16i-21] 12 ' 0 24 10°3I 1 41 21°4 (181
I3 .22 39 35°23 12 2 56'0‘16:'07 13! 026 24'52 159 34°3|18:
14 '22 41 49'92! 11 46 43°6 16292 | 14 | 0 28 38:6 2 17 46°918:
I5 122 44 4°50] 11 30 26°1,163°74 ] 15 | 0 30 52°8 2 35 59°1(18:
16 '22 46 18'96i 11 14 36164551 161 0 33 71 "2 54 10°818:
17 ‘22 48 33°352; 10 57 36°3:165°35] 171 0 35 21°59 312 21°8 181
18 {22 50 47°58: 1041 4°2|166'13] 18 | 0 37 36°14 3 30 32°118;
19 {22 53 1-75| 10 24 27°4|166'89| 19 | 0 39 5082 348 41-4(18:
20 |22 55 15°81) 10 7 46°11167°63] 201 0 42 "5°63 4 649:7/18:
21 22 57 29°79, 9 51 0°3|168'35] 21 ; 0 44 20°57| 4 24 55‘g 180
S22 |22 59 43°681 9 34 10°2169°06 | 22 o 46 35°65 443 2°6|18¢
.23 |23 157°49| 917 15°8]169'75f 23| 048 50'87| 5 I 7-°0li8
) %)% 4!1'22!8-9 °17°3 24| o5t 623N.519 98

:












192 OCTOBER, 1856. XI.
MEAN TIME. |
THE MOON’S RIGHT ASCENSION AND DECLINATION. i
Hour.'l{ight Ascension.| Declination. l)llr Pee. | Hour. Right Ascension.l Declination. Dﬂlnw-g
| for 10™. I for 10™. ;
SATURDAY 25. MONDAY 27
h m s o r n 4 h m s » L4
0|11 46 3°22|N. 3 29 14°3|140°86| o {13 9 33°35|S. 7 44 25°5|136°93
I{11 47 47°62 315 9°Ifr40°95| I {13 II 19°3I 7 58 7°1|136°66
2 |11 49 31°95 3 1 3°4|qrro3) 2 |13 13 5741 8 11 47°1 13639
3|11 51 16722 2 46 572 141r11 ] 3 (13 14 51°64 8 25 25°4 x36'ni
4|11 53 0°43 2 32 50°5!141°18] 4 |13 16 3801 8 390 270135782
5|11 ;4 44°59| 2 18 43°5 14124 5|13 18 247521 8 52 37°0}135°5s
6 |11 56 28°71 2 4 36°0|141°29| 6 |13 20 111 9 6 1o°1{135°21
7 |11 58 127781 1 50 28-3 114133 ] 7 113 21 57°98] 9 19 41°4|134°90
8 {11 59 56-81 1 36 203 141°37] 8 |13 23 44°94| 9 é 10°8 | 13458
9|12 1 40°80 I 22 12°0|141°40] 9 {13 25 32°06| ¢ 4 g 134°28
10 {12 3 24°77 1 8 3°6|141:43) 10 |13 27 19°34| 10 133°91
11 {12 5 8'70| o053 55°1|141-94] 11 |13 29 6°78] 10 1% z7 2{133°56
12 |12 6 52°61 039 46°4 141745 ] 12 |13 30 54°39| 10 26 48°6133°21
13 |12 8 36°351 025 37°7 141745 ] 13 |13 32 42°18| 10 40 7°9|13285
14 (12 10 20°39|N. 0 11 29°0|141°45] 14 |13 34 30°14| IO 5g 24°9|132°47
15 (12 12 4°26|S. 0 2 39°7|r4144] 15 |13 36 18°28| 11 39°8|132°09
16 |12 13 48-12 016 483 141°42| 16 |13 38 6°60| 11 19 52°5]|131°%0
17 |12 15 31°99| © 30 5679 (14139 17 |13 39 55°11| Ix 33 2°6|i31°30
18 |12 17 15°85 045 5°2|141°36] 18 [13 41 43°81| 11 46 10°4[130°90
19 |12 18 59°73] © 59 I3°4|141°32] 19 | I3 43 32°70| 1II 59 I15°8|130°49
20 |12 20 43°61 T 13 21°3'141727] 20 |13 45 21'72 12 12 18°7|130°06
21 |12 22 27°51 1 27 28°9|131-21 ] 21 |13 47 110 12 2§ 19°1|129°63
22 |12 24 11°43 I 41 36°2 x41°15 | 22 |13 49 o0°58| 12 38 16-8|12919
23 |12 25 55°37'S. 1 55 43°1|141°c8] 23 | I3 50 50°29[S.12 §T 12°0|128'4
SUNDAY 26. TUESDAY 28.
0|12 27 39°345. 2 9 49°6|141r0r| o0 ]13 52 40°21|S.13 4 4°4]128°28
1|12 29 23°34| 223 55°7|140°92] I [13 54 30°34| 13 16 54°1|r127'8s
2|12 31 7°38 2 38 1°2|140°83] 2 |13 56 20°69| 13 29 40°9|127°33
3 |12 32 §51°45 252 6°2|rq0° 73| 3 113 58 11°26| 13 42 25012685
4|12 34 35°57| 3 6 10°6|14063] 4 .14 o 2°06| 13 55 6°1]|126-35 )
5|12 36 19°74 320 14°4 14052 5114 1 53°08| 14 7 44°2|125°85
612 38 3796 334 17°5|140°40] 6 (14 3 44'34 14 20 19°3|125°3-%
711239 4823, 3 48 19°91140°2 7 (14 53503 14 32 51°3f124'8x%
8 (12 41 32°57| 4 2 21°5.140 13| 8 [14 7 27°561 14 45 20°2]|123: B
9 |12 43 16797| 4 16 22°31139'99| 9 114 9 19'53| 14 57 45°8|ra37 M
10 |12 45 1°43 4 30 22°2:139°84 ] 10 |14 IT 11°74; 15 10 8°3 1231 =5
11 |12 46 45°97| 4 44 21°2139°68| 11 |14 13 4°20' 1§ 22 27°4|132°6 =
12 |12 48 30°59 4 58 19°3 13951 | 12 |14 14 56°91| 15 34 43°2|123°0 -
13 |12 50 15°28| 5 12 16°4|139°34| 13 |14 16 49°87| 15 46 556 1214 =
14 |12 52 0°06] 5 26 12°4|139°16] 14 |14 18 43°10| 15 59 4°4|1208 —
15 |12 53 44793 540 7°4|138°97] 15 {14 20 36°58| 16 11 Q°8 1202
16 |12 55 29°89 554 1°2|138'77]116 |14 22 30°32| 16 23 11°6119°6
17 |12 57 14°95| 6 7 53°81138'57| 17 |14 24 24°32] 16 35 9'7|uig0
18 |12 59 o'I0 6 21 45°2{138-36| 18 |14 26 18°60| 16 47 4°'I|1184—
19 113 0 45°36 6 35 3574113814 ] 19 [14 28 13°1 16 58 54°7| 11730
20 13 2 30°73 6 49 24°2|137°91] 20 [14 30 7°9 17 10 41°6| 11710
21 (13 4 16°21 7 % 11°7(1357°68 | 21 |14 32 3°05| 17 22 24°5 11650
22 {13 6 1-80 7 16 57°8|137°44 zz 14 33 58°42| 17 34 3'6 115°8—
23 /13 7 4752 7 30 4274 137°19 14 35 54°07| 17 45 38°6 15189
24 [15 933'35/8 74255 - \u 1437 50081 57 T9°6|

R
























200 OCTOBER, 1856. XIX..|
CONTIGURATIONS OF THE SATELLITES OF JUPITER,
At 12 Mean Toir,

Day W
of thie est. East.
Month, I
1 |1@ 3 O 2 4
Tz | -3 21 O +
E ] 2 30 «x 4
4| 1 O = 3 4
5 O 2n 4 3
-6_ 2. o 71 y O4. 3
—'7—| L 4 3 Q 1. e.)
¥ 4 3 O, 2,
) 3 21:Q
10 2 3 O
11 1. O : -3
12 B T © I 3
13 4+ > 1 o_ 3
14 4 %0 1
15 3 50 43 :
16 3 2 O 4 O
17_| 23 O _ 4
18 O 2.3 4
19 - 0 i 3 4
20 | 1 QO 3 4
21 |30 A I © B L 4
22 3 1 O b4
_23_| 3 ML o
24| ¢ 23 O [
35 "0 T |
26 O a-= 3 I
27 221 O 3 3 I
28 2 _Os 1 f
29 4 3 1 O *2 i
30 | 3 4 Qz-x-
31 B e Y]
!
This Table represents, at 12" after Mean Noon of each day of the Month, the relative positions |
of the images of Jupiter and his Satellites, as they would appear (disregarding their latitudes) in an |
inverting telescope. Jupiter is indicated by the white circles (O) in the centre of the page; the l
| Satellites by points, The numerals 1, 2, 2, and 4, anncxed to the points, serse to distinguish the
" Satellites from each other; rnd their positions are such as to indicate the directions of the Satel- |
lites’ motions, which are in all cases to te considered as fowurds the numeruls, When a Satellite i is |
. atits greatest clongation, the point is placed alove or below the centre of the numeral A white '
' circle (O) at the left or right haud of the page, denotes that the Satellite placed by the side of it is '
" on the disc of Jupiter, and a black circle (@) that it is cither behind the disc, or in the shadow, of I

/ J. upiter.













204 NOVEMBER, 1856.

—— ———
e — ——

MEAN TIME.

THE SUN’S | Logarithm
£ g: N THE MOON’S
g Apparent of the
- Radius Vector
£ | Longitude. ! Latitude.| of the Farth. Semidiameter. Horizontal ]
| Noon. i Noon. Noon. Noon, Midnight. Noom.

(<]

1 L] » 1 L4 [ L4 ’ L4
219 16 59-8(S.0°35 | 9°9963952 | 1§ 2°6 |15 6°5] 55 12°5%

i1
i 2|220 17 "9'o| ©0°37 | 9°9962828 | 15 10°8 | 15 15°4 | 55 42°
| 3|2ty 19°8| 0°37| 99961712 | 15 20°4 | 15 25°7 | 56 17-
| 4l222 17 321 o0°35] 99960605 | 15 31°4 | 15 37°4 | 56 58°1
| 51223 17 46:0| 0°28 | 9°9959508 | 15 43°7 | 15 50°2 | 57 43°2
| 6l224 18 1°3| o020 9°9958423 | 15 56°7 [ 16 3-3] 58 310
i
i nl225 18 18-0(S.0°09 | 9-9957352 | 16 9°8 | 16 160 | 59 18-
] g 226 18 36:2|N.0o*03 9'9956:36 16 217 | 16 26°9 | 6o z-%
glz27 18 55°8| o°17 | 9-9955257 | 16 31°3 | 16 34°8 | 60 37°
10228 19 17°0| 030 | 9°9954234 | 16 372 16 38'5 | 60 59°5
11229 19 39°8| ©°43 | 9°9953230 | 16 38"5 | 16 37°3 | 61 4-2
12|230 20 4°1| ©0°54 | 9°9952245 | 16 34°7 | 16 31°0 | 60 50°4
13231 20 30°0| 064 | 9-9951282 | 16 26°2 | 16 20°5 | 60 19°3
14232 20 57°6| ©0°72 | 9°9950339 | 16 14°0 | 16 6°9 59 34
15)233 21 26°9| ©0°77 | 9°9949416 | 15 59°4 | 15 51°6 | 58 40°
16{234 21 57°9| ©0°78 | 9°9948512 | 15 43°8 | 15 36°1 | 57 43'6
lx 235 22 30°6] 0°77]9:9947628 | 15 28°7 | 15 21°6 | 56 48-1
1181236 23 5'1| 0°73 | 9:9946762 | 15 15°1 | 15 90| 55 58°0

19|237 23 41°4| ©°65| 9°9945916 | 15 3°6 | 14 58-8 | 55 15°9
20238 24 19°4| ©0°56 ] 99945086 | 14 54°7 | 14 51°2 | 54 43°2
|21[239 24 59°1| o©°45|9°9944272 | 14 48°5 | 14 464 | 54 20°4
22240 25 40°5| 0732 | 9-9943473 | 14 4479 [ 14 sa-1 | 54 774
123[241 26 23°5| ©0'1819°9942689 | 14 438 | 14 44°1 | 54 3°4
24242 27 8'0|N.0v05 | 99941918 | 14 44°9 | 14 46°1 | 54 7°3
!zs 243 27 54°1(S.0°08 | 99941157 | 14 47°8 | 14 49°8 | 54 18°0
26244 28 41°5| ©0°18 | 9-9940409 | 14 52°2 | 14 54°9 | 54 34°2
|z7 245 29 30°3| ©0°28|9°9939674 | 14 57°8 | 15 0°9 | 54 54°6
'28]246 30 20°3| 0°34|9°9938951 | 15 4°2 | 15 7°7 |55 181
'29(247 31 11°4| 0°38 1 9°9938241 | 15 II°3 | 15 15°1 | 55 44°2
30248 32 3°6| 0°38]9°9937545 | 15 18'9 | 15 23°0 | 56 12°2

L

131|249 32 56°7|S.0°36 99936862 | 15 27°1 | 15 31°3 | 56 42°1

(- l k=
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NOVEMBER, :8s6.

MEAN TIME.

YI
h m s o ! »
17 10 41°84(S.27 41 39°7
17 13 0°24| 27 45 27°4
17 15 18°88| 27 49 6°7
17 17 37'g5 27 52 37°4
17 19 56°86| 27 55 59°5
17 22 16°19( 27 59 12°9
17 24 35°74| 28 2 17°7
17 26 §55°52( 28 5 13°8
17 29 15°50| 28 8 «1°1
17 31 35°69( 28 10 39°6
17 33 56°08( 28 13 92
17 36 16:67( 28 15 30°0
17 38 37°45| 28 17 41°8
17 40 58-42| 28 19 44°7
17 43 19°56( 28 21 386
17 45 40°8 28 23 23°4
17 48 2°3 28 24 59°2
17 50 24°03| 28 26 25°9g
17 52 45°85| 28 27 43°4
17 55 7°81| 28 28 51°8
17 57 29°9 28 29 51°1
17 59 52°1 28 30 41°1
18 2 14°57| 28 31 21°8
18 4 37°09(S.28 31 53°3
SUNDAY 2.

18 6 59°73 S.28 32 15°5
18 g9 22°49 28 32 28°4
18 11 45°36' 28 32 31°9
18 14 8-33 28 32 26°1
18 16 31-40 28 32 10°9
18 18 54°57 28 31 46°3
18 21 17°82 28 31 12°2
18 23 4115 28 30 288
18 26 4-55 23 29 3579
18 28 28-02 28 28 335
18 30 51°56 28 27 21°6
18 33 15714 28 26 o'3
18 35 38:78 28 24 29°5
18 38 2°46 28 22 49°2
18 40 26°17 28 20 59°3
18 42 49°92| 28 18 59°9
18 45 13°68° 28 16 s51°1
18 47 37°47 28 14 32°7
18 50 1°26 28 12 4°7
18 52 25°07 28 9 27°3
18 54 48:87 28 6 4o'g
18 57 12°66 28 3 43°

18 59 3645 28 o 377
19 2 0°21 27 57 22°2
19 42396 753571

37°96
36°54
35°13
33°68
32724
30°80
29°34
2788
26°42
24°94
23°46
21°97
20°48
18-98
17°48
15°96
14°45
12°93
11°40

9°87

833

6:79

5°25

370

2°15
0°59
0°97
2°54
410
5°67
7°24
8:82
10°40
11°97
13°56
15°14
16772
18°31
19°89
21748
23°07
24°66
26°24
27°83
29°42
jr-orx
32°59
34718

h m s ° %
19 4 23'36 827 53 5
19 64767} 27 50z
19 9 11°35| 27 46 3
19 II 33'98 27 42 &
19 13 58°57| 27 384
19 16 22 11| 27 34 2
19 18 45°59( 27 30 !
19 a1 9°0o| 27 25 3
19 23 33'é5 27 205
19 25 55°62| 27 16 |
19 28 18°82| 27 11 !
19 30 41°93) 27 5 5
19 33 4°95( 27 o3
19 35 27°88| 26 §5 X
19 37 50°71| 26 49 3
19 40 13'43| 26 43 4;
19 42 36°05| 26 37 5.
19 44 58°56| 26 31 4
19 47 20°95| 26 25 3:
19 49 43°21| 26 19 «
19 52 §°36| 26 12 3
19 54 27°37| 26 5§
19 56 49°26| 25 59
19 59 11°'01|8.25 §2

TUESDAY 4.
20 1 32°61 S.25 44 §
20 3 54'07 25 37 3
20 6 15°38 25 301
20 8 36°55 25 22 3
20 10 57°56 25 14 3
20 13 18°411 25 7
20 15 3910 24 58 ;5
20 17 59°64 24 50 4
20 20 20°00 24 42 2
20 22 40°20 24 33 §
20 25 0°23 24 25 2
20 27 20'09 24 16
20 29 39°77 24 7 4
20 31 59°27 23 53 4
20 34 18°60 23 49 2
20 36 37°74 23 40 1
20 38 56°71 23 30 4
20 41 15°49 23 21
20 43 34°08 23 11 2
20 45 §52°49 23 I 2
20 48 10°71 22 §1 2
20 50 28°74 22 41 2
20 52 46°58 22 31
20 55 4°23 22 20 3
20 57 21°69 'S.22 10






NOVEMBER, 1856.

208
f
! MEAN TIME.
|
(R SUNDAY 9. TUESDAY I!.
| C h m o 1 " h m s A
' o 027 16 or (N.2 g 101 177709 © | 2 16 16°65 Nx, 43 55§
1 o0 29 2687 2 26 52°7 177709 1|2 18 4025 | 15 59 18°8
© 2 031 37°83 2 44 35°2 177706 2 | 2 21 421 | 16 14 35°8
|3 03349708 3 217 17370z 3| 2 23 28° 53 16 29 46°;5
. 4 036 038| 31959617695 42255320 1644 50°g
5 o138 1189 337 41°4 176°87 5| 2 28 18'24 16 59 48°g
6 o040 23°57 3 5522°6 17677 6| 2 30 43°63 | 17 14 40°2
i 7 0423543 | 413 3°2 17665 ]|z 9°38 | 17 29 24°8
| 8 044 4747 4 30 43°1 176751 2 35 35°50| 17 44 2°6
| 9 04659771 | 44822'2 1635 91238 199 1758 334
|10 0 49 I2°14 5 6 0°3 17617 10| 2 40 28°83 | 18 12 57°1
P11 0 51 24°77 | 523 37°3 175°97 11|z 42 5604 18 27 13°5
| 12 o §3 37°61 5 41 13°I 175°75 12 | 2 45 23° 61 18 41 22°5
'13 0355 50°66| 5358476 175°51 13|z 47 51755 | 18 55 24°0
i 14 o058 392 6 16 20°7 175725 14 | 2 50 19" 86 19 9 17°9
15 1 o 1741 | 63352°2 174797 15| 2 52 48°53 | 19 23 41
16 1 2 31°12 6 51 22°0 174°67 16 | 2 55 17°56 1 19 36 42°3
117 1 4 45°07 7 8 50°0.:74°35 17| 2 57 46 96 | 19 50 12°6
18 1 6 5923 7 26 16°1'174'01 18 | 3 o g 20 3 34'7
19 1 9 13°67 7 43 40°2173°65 19 (3 2 46 4 | 20 16 48°6
20 I II 28°34 8 1 20173727 20| 3 5 17°32| 20 29 54°0
21 1 13 43°20 8 183 21°6{172:86 21 |3 7 48°16 | 20 42 51°0
j2z 113 58-43 8 35 38°8l172°44 22 | 3 10 19°36 ; 20 55 39°4
[23 1 18 13°87 [N. € 52 53°5(171°99 23 | 3 Iz 50°QI IN.z1 "8 19°1
MONDAY 10, IVEDNESDAY 12.
0| 1202957 |N. g 10 5°4j171'53 o] 3 15 2281 |No2a1 20 49°9
11 22 45°54 9 27 14°6j171°05 1| 3 ¥7 §5°07 | 2I 33 II°
2125 1°%78 9 44 20°9l170°54 2 | 3 20 27°67 | 21 45 24°5
3|1271830| 10 124'1|150001r 3|323 062 2157281
41293511 | 1018 24°1|169°46 4 |3 25 3391 | 22 9 22°4
5| 131 5220 | 1035 20°9(168:88 5| 328 7°53| 2221 72
6134 9°59| 1052 14°2|168'29 6| 3 30 41°50 | 22 32 42°5
7| 13627°26 | 11 9 3°9i167°67 7|3 331579 2244 82
I 8|1 3845°24 | 11 2549°9(16703 8 |3 35 5041 | 22 55 24°2
| 9| 141 3°53| 1142 32116637 9|3 38 25'35| 23 6 303
10 | I 43 22°12 11 §9 10°3/165°69 10 | 3 41 o°60 | 23 g 265
I1 | 1 45 41°02 | 12 15 44°5|164°09 11| 3 43 36°17 | 23 12°6
12 | 1 48 0°24 | 12 32 14°4{164°26 12 | 3 46 12'05 [ 23 38 48°6
13| 150 19°78 | 12 48 40°0|163-51 13 | 3 48 48'23 | 23 49 14°4
14| 15239764 | 13 5 1°0|162'74 14 |3 51 24771 | 23 59 298
15 | 1 54 59°82 | 13 21 17°4|161°95 15| 3 54 I'471 24 9 34'7
16 | 1 57 20°34 | 13 37 29°1 (16113 16| 3 56 38°52 | 24 19 29°2
17 | 1 59 41°19 | 13 53 35°9 16030 17| 3 59 15°85 | 24 29 13°0
P18 |2 72 2°37 | 14 937°7|15944 18 |4 15345 | 24 33 462
19 |2 42389 142534°4|15856 19 |4 4 31°32| 24 48 85
! 202 645'75| 14 41 25°7|157°66 20| 4 7 9'44 | 24 57 20°0
‘21 |2 9 7°96| 14 57 11°7|156°74 21 |4 9 4782 | 25 6 206
l22 | 2 11 30°51 | 15 12 52°1|155°79 22 | 4 1z 26°44 25 15 10°1
23| 2 13 5340 | 1528 26°9|154'82 23 | 4 15 5730 | 25 23 48" :
/ z4/z 16 16°65 [N.15 43 55°8 24 | 4 17 44°39 D \135 32 15°8







210 NOVEMBER, 1856.
MEAN TIME.

i MONDAY 17. ‘ Y I
h m s °o 1 ” ''"h m s o
o 8 25 17°82|N.ag4 20 21°0 86'33 o0 '10 6 22°96|N.15 41
1 827 35°10| 24 11 43'0 8749 1 10 8 19°22| 15 28
2 8295189 24 2 58'1 8863 2 1010 15°13]| 15 15
s 832 8-17| 23 54 6'3 8976 3 10 I2 10°71| 15 3
4 8 3: 23°96| 2345 7°8 9087 4 1014 5°95| 14 50
§ 836 39°26] 2336 26 9196 5 1016 0°86] 14 37
6 838 54°06] 23 26 50°8 9304 6 10 17 55°44| 14 24
;: 8 41 8°38| 23 xg 32°6 o94'11 7 10 19 49°71| 14 II
8 43 22°20| 23 7'9 95:16 8 1021 43°66| 13 59
9 8453553 3358 37°0 9619 9 1023 37°30| I346
10 8 47 48°37] 32 48 59'8 9721 10 '10 25 30°64| 13 33
11 8 50 o0°72| 22 39 16°6 ¢8'a1r II 10 27 23°67| 13 20
13 8 52 12°59| 22 29 27°3 9930 12 ‘10 29 16°41| 13 7
(13 8 53 23°98| 22 19 32°1 100717 13 10 31 8-86) 12 §3
‘14 8563489 22 9 31'1 10113 I4 10 33 1°OI| I2 40
11§ 8 58 45°32| 21 59 24°3 102'07 15 '10 34 52°89| 12 27
16 9 o0 55'28| 21 49 11°9 10300 16 10 36 44°49| 12 14
17 9 3 4°77| 21 38 §3°9 103°91 17 10 38 35°82| 12 1
18 9 § 13°79| 21 28 30°4 104'81 18 10 40 26-88| 11 47
119 9 722°34| 21 18 1°5 105'70 19 10 42 17°68| 11 34
20 9 9 30°4z| 21 7 37°3 106°57 20 I0 44 8-°23| I 21
121 9 II 38'05| 20 56 47°9 107'43 21 10 45 58'52| 11 %
22 0 13 45°22| 20 46 3°3 108°27 22 .10 47 48°57| 10 54
23 9 15 51°93IN.20 35 13°7 109°10 23 10 49 38-37|N.10 40
TUESDAY 18. THURSDAY 20
© 9175819 .20 24 19°1 109'92 O IO 51 27°95 .10 27
I 920 400 2013 19°6 1107z I 10 §3 17°29 10 I3
3 9232 9°37 20 2153 1r'st 2 Io§5 6°g0 10 O
$ 924 14°30: 19 5I 6'2 113'28 3 10 56 §55°30 9 46
4 91261879 1939 52°6 113704 4 1035843797 932
» g 9 28 22°85 19 28 34°3 113779 § 11 ©032°44 919
! 9302648 19 17 11°6 11453 6 11 22069 9 5§
i ; 9322968 19 544'4 115125 7 11 4 375 851
N 9 34 32°46 18 §4 130 115°96 8 11 5 5660 8 38
9 93634°82 1842372 u66s 9 11 74427 824
‘10 938 36°77 18 30 §7°3 117°34 10 II g 31'74° 8 10
111 9403831 18 19 13°3 m8-or II II II 1904 7 §6
12 9 43 39°44 I8 7 25°2 118-67 12 .II 13 6°15 7 43
;139 4% 40°17 17 §5 33°2 119°31 13 Il I4 §3°09:. 7 29
- 14 946 40°51 17 43 37°3 119°9s 14 11 16 39°86 7 15
. 15 9 48 40745 17 31 37°6 1a0°57 15 11 18 2648 7 1
16 9 50 4000 17 19 34°2 121°19 16 II 20 12°93 6 47
17 952 39°17 17 727°1 nar'y9 17 1121 59'23 6 33
18 954 37°96 16 55 16°3 122°38 18 11 23 4538 6 19
19 9 5636°37 1643 2°1 12295 19 11 2531°38 6 5
.20 9 58 34°41 16 30 44°4 123'52 20 II 27 17°25 5 §2
21 10 0 32'09 16 18 23°2 124'08 21 'I1 29 2°98' 5 38
33 10 2 29°40 16 5 58:8 124°6s 22 ‘11 30 48°59 5 24
33 10 26°36 15 53 31'0 135°16 |33 XX 33 34°07 5 IO
24 10 22°96 15 41 o°1 24 ~ 4 86

11

34 19°43
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NOVEMBER, 18s6.

CONFIGURATIONS OF THE SATELLITES OF JUPIT!
At 10h, MEan TiMz.

West.

B

Es

1

4.

0O|0|0|0|0|0|0|0

ﬂ\l A |d|w || m

.3.
.1.

-y
| ONO

»

-
L

13
14

¢ I§

. &
&3

16
17

e

18
19
20
21
22
23
24

13. 4

25
26

27

28
29
30

O|0|0]0|0]0|0|0[0]|O]0[|0|0|0|0|O[0]0|0(0|0|0

32

This Table represents, at 10® after Mean Noon of each day of the Month, the relative g
of the images of Jupiter and his Satellites, as they would appear (disregarding their latit
an inverting telescope. Jupiter is indicated by the white circles (Q) in the centre of th
the Satcllites by points. The numerals, 1, 3, 3, and 4, annexed to the points, serve to dis
the Satellites from each other; and their positions are such as to indicate the directions
Satellites’ motions, which are in all cases to be considered as towards the numerals. When
lite is at its greatest elongation, the point is placed above or below the centre of the nume
white circle (O) at the left or right hand of the page, denotes that the Satellite placed by
of it is on the disc of Jupiter, and a black circle (@) that it is either behind the disc, o

!J shadow, of Jupiter.
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DECEMBER, 1856.

MEAN TIME.

Y 17.

m s ° 1 L
35 58:87|N.12 3 4979 135°18
37 52°28! 11 50 18'8 13551
39 457381 11 36 45°8 135°84
41 38°19| 11 23 10°7 13616
43 307721 11 9 33°8 136746
45 22°95| 10 55 55°0;136°76
47 14°91| 10 42 T4°51137°05
49 6'60| 10 28 2213732
50 5801 10 14 48-3137°59
52 49°17| 10 I 2°71137°85
54 40°06! 9 47 15°6|138'10
56 3070 9 33 27°0|138-34
58 2109 9 19 56°9|138°58
o 11°24 9 545411388

2 115 8 51 52°6/139°02

3 50°83) 837 585013922

5 40°28 824 31 139'32

7 29°51 8 10 6°6|139°61
9 1852 7 56 8:°9|139:8
IT 7°32 7 42 10°1°139°97
12 55°91| 7 28 10°3|140° 14
14 447301 7 14 9°5i140°29
16 32°49| 7 0 7°'7ino 4
18 20°49IN. 6 46 5014059

TIHURSDAY 18.

20 8:30 N. 6 32 1°5|140'72
21 55'931 6 17 57°2|140°85
23 43°39° 6 3 52°1,140°97
25 30671 5 49 463141708
27 17°79| 5 35 39°3 14118
29 4°75 5 21 32'7|141'18
30 51°55. 5 7 25°01141°37
32 38-21' 4 53 16°8 141045
34 24°71° 4 39 8'r1irgr;:
36 11°08; 4 24 59°0'131°3)
37 57°31] 4 10 49°5 ' 141°6;
39 43740 3 56 3975 141770
41 29738 3 g2 297314155
43 15723 5 28 18-8:141°g
45 ©0°97) 3 14 8Iingirs:2
46 4660 2 39 371 .141°8;
48 32°12. 2 45 46°0 131°8;
50 17°55+ 2 31 34°S 14188
52 287" 2 17 236 141°88
53 48°11: 2 3 12°2 141'88
55 33':6 149 0°9|141°88
57 19°33 I 34 49°7141°86
59 3°33 120 385 141784
o 4823 1 6 27°5: 14181
2 33°11 .0 52 166

00N WP WL B =0

-
(3]

IX.
| FRIDAY 19.

h m s o 14 » L4
12 2 33°'11|N. 0 52 316°6}141'78
llz g 17-21 o 38 59y
2 2°05)| © 23 55°5 1416
12 7 47°34 N. 0 9 45°3 141°G
12 g 31°98'S. o t 24°5]|141°58
12 11 16°58| o0 I8 34°O|nrs
12 13 I'lg 0 32 43°0f141°44
12 14 45°6 o 46 sx'g 141°36
12 16 30°'19| I O 59°8|r41°3;
12 18 14°67 I 15 7°5iwus
12 19 59°14] I 29 I4°5|141°08
12 21 4360 143 21°0|140°98
12 23 28-05 1 57 269
12 2§ 12°50| 2 II 32°I|140°75
12 26 56°95| 2 25 36°6|140°6a
12 28 41°41 2 39 40°3|140°¢9
12 30 25°88| 3 53 43°3 14036
12 32 10°gg 3 7 42'4 14031
12 33 54° 3 21 40°7 14007
12 35 39°41| 3 35 4»%'! 139'91
12 37 23°98| 3 49 46°5}139°38
1239 858 4 3 45°0|139'58
12 40 537231 4 17 43°5(139'¢1
12 42 37°92;S. 4 31 39°0|139°3y

SATURDAY 20.
12 44 22°66S. 4 45 34°3 139°%4
i12 46 7°346| 4 59 28-5 1388
12 47 52°31] 5 13 21°6 13865
12 49 37°23° 5 27 13°5 1384
12 51 22’1!i 541 4°1 138'23
f2.53 7°27, 554 53°5 138°a
112 54 52741 6 8 41°5 13778
‘12 56 3763, 6 22 28213755
112 58 22°94, 6 36 13°5 137-p
113 o 8331 649 57°4 13706
(13 153°33] 7 3397 1368
13 53943, 717 20°6 13653
13 52513 7 30 59°9 136°a8
13 71004 744 37°6 13601
13 8 56871 ;58 13°7 135°73
13 10 42°92; 11 48°0 135744
13 12 29°'09: 8 25 20°7 13515
13 14 15°381 8 38 51°6 134-8;

1316 1°82 8 52 20°7 134°54
1317 48°39 9 5 47°9 13433
;13 19 35°10 9 I9 lég 133°91
13 21 21°96| 9 32 36°8 13358
1323 8°97. 945 58°2 13334
13 24 56°13. 9 59 17°7 133-g0
13 20 43°45 S.10 12 35°1































240 DECEMBER, 1856. XIX:
CONFIGURATIONS OF THE SATELLITES OF JUPITER,
At 8, MeaN Tmvz,

ou'o West. . . East
Month,

I

2

2

19
20

This Table represents, at 8% after Meun Noon of each day of the Month, the relative positions
of the images of Jupiter and his Satellites, as they their latitndes) in aa
inverting telescope. by the white cireles (O) in the centre of the page; the
Satellites by points. 2, 3, and 4, annexed to the points, serve to distinguish the
Satellites from each positions are such as to of the Satel-
lites’ motions, which are in all cases to be considered as When a Satellite is
atits greatest elongation, the point is placed above or below numeral. A white

circle (O) at the lef or right hand of the page, denotes that the Satellite placed by the side of it is
on the disc of Jupiter, and a black circle (@) that it is either behind the disc, or in the shadow, of
Japiter.

1ray ©of the Mou,..






a42 OBLIQUITY OF THE ECLIPTIC, &ec.

ustion Mean
The Sun’s Procession M Longitade
Mean Noon. | Apparent in of
Oblxuity. Horizontal Longi- o AR (s
orizon . tude, .mdh
Parallay, |Aberration. InXovg. | (intime)|] Noda.
o 1
23 2
1856. 3, 7 s

” 4
Jan. 1) 36°65 872 |—20'77
11| 3678 8-72 2076
2r | 36°96 8-72 20°74

L4 -] !
° —0°49{ 30 84
. .
2

31| 37717 8:70 | 2072 | ¢-
5
6

0°46 | 29 36°7
o441 29 479
o'42 | 28 331
o'4r | 28 r°
o041 | 27 29

. 26 57°8
0'43 26 260
0°40 | 25 542
047 | 25 223

0°49 | 24 507
0'49 | 24 1879

Feb. 10| 37°39 8:69 20°68
20| 37°59 8-67 20°64
Mar. 1] 37:76 8-65 20°59 | 8-25
1] 37°87 8-63 20§ 963
21| 37°92 8:61 20°4 11°00
31| 37°90 8-58 20°42 | 12°38
Apr. 10| 37°33 855 20°36 | 13°76
20| 37°70 8-53 20°31 | 15°13
301 37°'s5 851 2026 | 16°51 04 23 473
May 10] 37°39 8-49 20'21 | 1788 . 23 1§5°
20| 37'24 8-47 20°17 | 19°26 760 | 0°471 22 43’
30| 37°12 8-46 2013 | 20°63 7°33 | 044 ] 22 118
June 9| 37°04 8-45 20°10 | 2201 672 | o041 | 21 401

N0 NN NN O DO NN s
S 8RN RS BN RS
o
1

Vel
[
o

-

19] 3702 844 20°08 | 2338 6°17| o0°38] 21 83
29| 37705 844 20°08 | 2476 5°61 | 0°34} z0 365
July 9| 3714 8-44 20'09 | 26713 5’09 | 031 ] z0 48
19| 37°28 8-44 20°10 | 27°51 464 | o028 ] 19 330
29| 37°46 845 z0'12 12889 431 | 0°26] 19 1°2
Aug. 8| 37°65 8:46 20°15 | 30°27 4:11| o-25| 18 2974
18] 37°84 848 | 2019 | 3164 | 4'04| o025] 17577
28| 38-0o1 8-50 20°23 | 3301 4°10) o251 17 259
Sept. 7] 38°14 852 2028 | 34°39 429 | 0°26] 16 541
17] 38°22 854 20°33 | 35°76 4°54 | o028 | 16 22°3
27| 38°2 856 20°39 | 37°14 481 | o°29 ] 15 506
Oct. 7] 381 8-59 20745 | 3851 5'07| o031} 15 188
17] 38°0% 8-61 2z0-51 | 39°89 §'25 | 032 ]| 14 470
27| 37792 8:64 | 2056 |41-27 | 5°33| 033| 14 152
Nov. 6] 37°74 8-66 20°61 | 42-64 5°26 | 0°32] 13 43'5
16 | 37°56 8-68 20°66 | 44°02 504 | o1 | 13 11'7
26| 37°40 8:70 20°70 | 45°39 468 | o'29] 12 39
Dec. 6| 37°28 8y 207 4677 4'19 | 026 12 3 2
16 | 3721 872 207 48°14 363 o022} 11 364
26 | 37°22 8:72 20°77 | 49°52 3°0 o'19| 11 46
36 | 37°29 872 |—20'77 | 50°89 |— 2°46 |—0"15 | 10 32°8
o [ »
Mean Obliquity, Jan. 1, 1856 - - - - - 23 27 29°21 Daily Motioa}
) Precession of the Equinoxes for the Year 1856 50°2372 ! 3
for 1 Doy RS Y -3

TR ———— ——— R
»





































































































































286 VENUS.
JUNE, 1856.
MEAN TIME.
§ Geocentric. Heliocentric.
'g 4 ¢ A ent TrI;SDOI:L Log
. T 0 0
'3 ight Declination. | from | Meridian| 1ovgitde. | Iatitade. | p;°
Ascension. the Earth,
'8 Passage.
‘é’ Noon, Noon. Noon, Noon., Noon. Ne
h m o ! h m ' T
1| 34231 66 N.18 48 28°1/0°2228998|23 2°9 384: 358.3 138°&lq-851
2| 34732 19 6440 "2235863/23 4°0 4018 58-5| 157 2-2! ‘85
3] 35234° 34 1924 29°8| *2242577|23 5°1] 4155 5°1| 15220°0 85
35737°34| 194144°9| ‘224914023 6°3] 433113°4 I‘4'732'§ 8
st 4 241°43| 195828'5 -2255552)128 7 43 783°4| 14239°8 ‘&
4 746°60| 201440°1| *2261814/23 8- 43351 13742°1) °8
71 4125284 203019°0 *2267926{23 9°8] 48 1248'4 13239°7 °8
8 418 o'12 204523 6| -2273889|23 11°0] 495 12732 -8
i ol 423 843 20595 *2279702|2% 12°2] 51 3220°2| 13321 ]
10] 428 17°74| 211353°5 *2285367|23 13°4] 53 8387 r17 6-8 8
11| 4332803 312715°6] *2290884(23 14° 54.44583 111 48°1| -8
12| 43839 27| 2140 2° n *2296253|23 15°9] 5621 20° . 1 625°-8 -8
i
‘13| 443 51°44| 215212°5 *2301476\23 17°2| 575744°5| 1 1 o°2| °§
14| 449 4°51| 22 346°2| "2306553123 18°5 593410°0| 055317 °f
15 4541844 321442'7 -2311485/23 19°8] 611037°2| 050 O°4 -¢&
!r 45933°20| 2225 1°6| -2316272|23 21°1| 6247 62| 04426°7 °§
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JUPITER.

OCTOBER, 18s6.

At Transit over the Meridian of Greenwich.
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344 JUPITER.

H

NOVEMBER, 18s6.

.. .. .MEAN TIME.
| 4 Geocentric. Heliocentric.
g " TLog of
2| Apparent A i | TraeDi t.l . . o« HaE:
4 ARtgh-ton. l)ec}:’l’i’:::i:)n. :}f{:m: { Meridian | Lovgitode. | Latitade, lllll.‘&V‘ ;'é-
o scensi the Earth, ' =
i - I__e_i._yi Passage. T i 2=
&l Noom. | Neow. | Noom | Noow. | Nowm. | N U
h m s l R A i h m o 1 o 1
1l o 259°96S.122 565 0°6174990| 9 17°5] 724 o°3|S.1 18 38-6/0"6948 1
2] o 243°35| 12429°7 | -6185700 9 13°3| 72930°1| 118388 ‘& 2
3 © 227°41 125584 | *6196616| 9 9°1| 73459'9| 11839 3
4 o 212°13] 12722°3  -6207735/ 9 5°0|] 74029° 1 18 39-2] -Go4 4
§lo 15754 12 41°6 | *6219048/ 9 o8| 74559°6| 118393 -bosb 5
o 143°64] 12956°1 | ‘6230550 8 56°6] 75129°4| 118395 ‘Goult 6
i e 130°44) 131 5°9 | *6242234/ 8 52°5| 75659°3| 11839 7
o 117°94| 13210°8 | *6254004| 8 48°4| 8 229°1| 11839° $
o1 615/ 13311°0 | *6266126| 8 44°2] 8 759'0| 11839° 9
‘1o 0 055'07, 134 6'2 | 6278321 8 40°1|] 81328-8| 11839°
111} 0 044'72| 13456°6 | -6290675/ 8 360 81858’z 11840°0 *
12} 0 035°10| 13542°1 | ‘6303180 8 31°g] 82428 11840°1
13‘0 02620, 136226 | 6315833 8 27°9] 82958-4| 11840°2] ‘66
l1a] o 01805 136583 '63286:2 8 z3'g 83528'3I 118 40°2| “6¢
15| o 010°63] 137289 | *6341555| 8 197 840582 11840'3J * 69
|
'16] 0 o 3°96| 13754°6 | "6354613| 8 15°7] 84628-1| 11840°3| *6g
i17]23 59 58°03] 138 15°3 | *6367796| 8 11°7| 85158'0] 11840°3 -6g
18123 59 52°85| 138310 | *6381008| 8 7°7| 857279/ 11840°3] -
1923594843 1384177 | 6394513 8 3°7| 9 257°8) 118403
2 z35944'56 1384g'4 *6408036| 7 59°7| 9 827°8| 118403
'21123 59 41°85/ 13848'0 | *6421660/ 7 55°7| 91357'7| 11840°2
|
‘22123 59 39°70| 13843°6 | *6435381| 7 51°7| 91927°6] 118402
2312359 38°32| 13834°2 | 6449193 7 47°8| 92457'5| 118401
iz 235937°70| 13819°7 | *6463090l 7 43°9| 93027'5| 11840°1
2512359 37°85; 138 o°2 | *6477067| 7 39'9| 93557'4| 11840°0f -
26123 59 3876, 13735°6 | ‘6491117| 7 36°0] 94127°3] 11839°9 6948469
27123 5940°44| 137 6°0 | *6505235/ 7 32°1| 94657°3] 11839°8f - .
28123 5042°89 13631°3 | ‘6519416 7 28-2| 95227°21 11839'7| ‘6948443
129123 5946 10/ 13551°7 | ‘6533653 7 24°4| 95757°1' 11839'5] ‘6948432
|30]23 59 50708 135 7°1 | *6547941] 7 20°5] 10 327'1; 11839°4) 6943421
)31 235954°81/S.1 34 17°4 |0°6562275 7 16°7] 10 857°0.5.118 39°2/0° 6948410
Z__ | . \ k L
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DECEMBER, 18s6.

e e e ——

MEAN TIME.
_g Geocentric. Heliocentric.
- Log.of
= | dpparent "
| Jight Dot | e | Metidian | Lovgitade. | Latitade. | g
1| fecension the Earth. | p
| ) ==
!5 Noon. Noon. Noon. Noon Noon. N
h ms o7 h m o5 » o 1 =
“ 1123 59 54°81,S.1 34 17°4 |0°6562275| 7 IG'Z 10 857°0{8.1 18 39°3j0°69
2] o 0 0°31l 13322°9 | 6576648 7 12°8| 101427'0| 118 33-1 *69
3| o o 6°55 132234 | "6591057| 7 9'0] 101956°9| 118 38-9 69
4 o o13°55/ 13119°0 | *6605496| 7 5°3] 1025 26" 118 38-7 -6g
§] 0 o21°30, 130 9'8 | ‘6619960 7 I'z 103056'2 118;8'5 -6g
" 0 039°79| 12855°8 | *6634443| 6 57°6] 103626°8] 118 38-3 ‘69
0 039'02| 12736°'9 | "6648942| 6 53°8] 1041568 118 38-0 °
o 048'93 12613°3 | *6663452| 6 50°1] 104726°7 !:837'8 2
0 05968 12445°1 | 16677968 6 46°3] 1052 56°7| 11837°5 °6g
10§ 0 111°10| 12312°1 | 6692487 6 42°6] 105836°7| 11837-3 °
11l 0 123°24 12134°5 | *6707003| 6 38°8] 11 356°6 !!8;;'3 23
12| o 136°09] 11952°3 | ‘6721513 6 35°1] 11 926°6|.11836-7 -6g
|
13} 0 149°66 118 56| 6736013 6 31°4| 1114566 11836-4 -
1400 2 3° 2l 116 14°3 | "6750500 6 27°7| 112026°6| 1 1826'1 23
15} 0 218" 9} 114186 | *6764969| 6 24°1| 112556°5| 11835°7| ‘6g
16 0 234°56) 11218°5 | ‘6779417 6 20°3] 113126°5 11835-4 *
17] o zso'grl 11013°9 '6793841 6 16°7] 113656°s 11822'1 23
18 o 3 7°951 1 8 5°0| 6808237/ 6 13°1| 114226°5| 11834°7 ‘69
6
19l o 325767 551°8 | *6822601| 6 9-4]| 114756°5| 11834°4| -6
20| 0 34406 334'2 | "6836930, 6 5°8] 115326°5 118%4‘31 63
211 0 4 3'xz| 1 r12-4 | 68512211 6 2-2] 115856°4| 11833-6| ‘69
22| 0 422°84' 05846°4 | ‘6865468 5 58-6] 12 426°4| 118333 ‘69
23] 0 443°22f 05616°2 | ‘6879670 5 55°0] 12 956°4| 11832-8| ‘69
24l 0 5 4-25| 053418 | *6893823| 5 51°4| 121526°4| 11832-3| -6g
.qal
25| o 525°93 os51 3°4 | "6907923| 5 47°8] 122056°4| 11831°9| °
26 o 54825 02820'8 6921967 5 44°3] 12 2626°3 1!831'2 gg
27 o 611'in 04534°3 | "6935951| 5 40°7] 123156°3| 118310} ‘6g
28 o 634°79' 04243°8 | 6949872 5 37°2| 123726°3| 11830°5 -6g
29l o 6358:99' 03949°4 | "6963726| 5 33°7] 1242562 11830°0] ‘6g
300 o 723811 03651°1 | ‘6977511 5 30°1| 124826°2| 11829-5| -6g
31| o 749°23) ©03349°1 6991223 5 26°6] 12 5356°2| 118290 -6g
&z o 815'25’,8.030431 0'7004859\5 zg'x\u 5926°2(S.1 18 28 46-69
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SATURN.

MARCH, 18s56.

Apparent | True Dist. ;
Declination. from
5 the Earth. |
R Noon. : Noon. !
o r
N.22 1627 '9421648
22 1642°  *9429731
221657° 9437828
221713°° "9445934
221729°2 '9454047
221745 9462165
2218 1°8 -9470285
2218 18'5 ‘9478404
22 18 35°5 9486520
2218 52°8 9494631
22 19 10°4, 9502733
22 1928°2) ‘9510825
! |
22 19 46-2l 9518995
2220 4°5| 9526969
22 20 23'1; 9335016
| :
2220418 9543043
22 21 0'7! 9551048
2221 l9'9i '9559°3°|
2221 39°2 '9566986:
2221 58'7 9574916,
2222 18°4 *9582816
2222 38°2° *9590685!
22 22 582, 9598522
2223 183| '9606325
i |
2223 38'6: 9614092
2223 59°0 ‘96218
2224 19°6| ‘9629509
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Noon.
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8918378

8920352°6
8923 7°5

892522°3|
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892952°0

8932 6°
8934 21°
8936366

8938515
8941 6°3
8943212

8945.36°0
8947 50°9
8950 57

89 52 20°6
8954 35°4
8956 50°3

8959 s5°1
Q0 I120°0

90 3348

90 549°7
go 8 4°6
gor1019°

9012 34°3
90 14 49°1
9017 4'0

go1918°9
9021 33°7
902 4%-6
9020 3°5

34°9 90218y

. o
Latitnde. | pio%d

Noon. Noo.

o ! »
S.058 47-6'o

05842°2 -

058 36°g °

058315l *
05826°1) *
058207

os815°3 °
o058 9-9 -
058 4°5 *

©5759°1
057537
057482 “954791

057428 *
057374 °
05732°0 °

05726°6 *
0§721°32 *
05715°8 *

05710%4 -
057 50l °
056595 "954

056541 9
056486/ -9
05643°2| -
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os5615°9| °
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SATURN.

360
! JULY, 1856.
i
| MEAN TIME.
i:- Geocentric. Heliocentric.
g Appa rcnt-- - —'l;.;:"]of i ’
M ¢ 1D
g| R | e T N erdian | Tovgitule. | Latitade. | p 8
': Ascension. i the ]“l‘ﬂl X
ol I o Passage, i
g|  Nom | Noon oon. | Non. | Noom. | Nem
,—_ I o ” ’ h m o '
| ¥ 61922 52sz4o 15°5:1°0010635/23 37°2] 93 52 54. 88047 39 g»o 9543486
| 2| 61956°31| 2240 4°2| 0009917/23 33°8] 9355 9'8' ©47 338 -954ku
| 3] 620 Joto7| 22395274, 000915523 30741 935724°7' ©472 *9548507
!
4 621 3780 22 394o'oi 'ooo8261| 3 27°1] 935939° 6 047 22°6} -9548518
5| 621 37" 45; 2239272 000726323 23°7] 91 154'5' 047 17-1| “9548519
6] 62211'07: 223913 -0006162|z3 20°31 94 4 9°4 047 11°5| "95435¢0
| ! |
b7l 62244°64. 22 39 ool '00049>9|=3 16:91 94 624°3| 047 5°9 '9:48%
| 81 6231814 2238457 ‘0003653123 13°5] 94 839°2; 047 o‘; f
9] 62351°55 223830 ‘0002245:23 10°2 941054°T. 046 54°8) 9543573
| i |
10l 62424°96 223815 71 0000736:23 68 9413 9'1 ©46 49°3| ~95485%;
‘11f 624 58-26! 2238 o'corggggr26'23 3°4| 941524'0, 046 43°7 -9;4323
iu 62531743 223743°8 '99974r4i23 0°9) 94!738'9' 046 38°2| -95486ct
13| 626 4'61! 22 372720 *9995601:22 56°61 94 1953°8! ©46 32°6 -9548620
'14] 626 37°67! 2237 10°2, "9993688/22 53°2| 9422 8'7! 04627-1) -954863
irs 62710°63 2236527 '99916/5 22 49°9 942423'6| 046215/ 9548643
1160 6 2 43'50° 2236349 "9989561:22 46°5 942638°5; 046 16-0| *9354865;
Il 62 16'27I 22 36 l(5'6l 998734822 43°1] 9428 53°4| ©46 10°4| 9548667
ix 62848-93' 223557°9, .9985036/22 39°7] 94 31 8°3| 046 4°-9| ‘9543679
|
(19) 62921748 22 3538-8] "9982623 22 36°3| 943323°2| 045593 "954869¢]
|29 6‘95§ 92! 223519°3 ‘998or12;22 32°9] 943538°1| ©04553°8 9548
rl 63026°25| 2234594 "9977502|22 29°5| 94 3753°0| ©04548°2| "954871
;22 63058451 2234 39°2! "9974793,22 261 9440 7°9, ©04542°6| "9548739
23] 63130°54! 2234 18°6) *997198522 22°7) 94 4222°8, 04537 1[ ‘9545741
'z 632 2°49; :23357°7| "9969079:22 19°3] 9444 37°7| ©4531°5| "954875¢
25| 632 34°31: 2233364 '99660'4| 2 15°91 944652°61 ©04525°9| "9548767
6] 63375799 2233 14°7| 9962972022 12°5| 9449 "7°4| 045203 9548779
.27 63337'53i 223252°7 ‘9959772 22 9'11 945122°3; 04514°7| ‘9548792
f [ i
28 634 892! 22323040 "9956474122 56| 945337°2) 045 9°1f *9548806
29| 63440716, 2232 7°8 -99530 ozz 22 945;52 I} 045 375 "9548819
50 635 11°24' 223144°8 9949589/21 58-8] 94 53 0 044579l "954885:
31| 63542°16! 22 3121°6] ‘9946001:21 55-4] 95 ozl 9! 04452-4| ‘9548845
! l
/’l_;z 63612°91'N.22 30 58'1\0'99423\%\\:1 5z~e\g§ 216" 1\ .0 44 46 80" 95488,9
(A | _ - N
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SEPTEMBER, 1856.

SATURN:

b

MEAN TIME. .

Geocentrie.

"Heliocentric.

ey

. of
Trag Dist

from
the Earth,

i

Noon.

Noos.

Meridk Longitode.

Pamage.

Noon.

4

o 1 »

N.23 17 35°

2217 9°7
2216 44°0

2315 53°0
2215278

2215 2°8
2314381
2314 13°6

2213493
22 1325°4
2213 17

2212383
22 12 15°
22 11 52°

22 11303
2211 8°3

22 1025°5
2210 4°7
22 944°3

22
22
22

22
22
22

22
22
22

N.22

22161874/ °9

22 1046°7| *

6“0 9784070

"9777671
*g771201

6466

s

'975
‘9751353

1 *9737840)
‘9739973

‘9717058
*9710011

o
90957
. 63853:

9681263
'9673942
570

*9659148
*9651677
9644160

*9636598
9628992
"9621345

'96!3657
*9605932
*9598170

*9590374
*9582545
:9574686)

20 4°0

'9744643| 19 42°

* 9724046

18 25°

0°9566799

h m

20 0°4
19 56°

19 53°3
19 49°
19 461

ﬁ%ws

19 1
323?162
96=§4s
9630154
96 32 30°2
96 34 450
9636 59°8
9639 14°6
64::9 3
9643441
964gs

37
96501

19 39°
19 35°

19 31°8
19 28°2
19 24°

19 20°
19 17°3
19 13°

19 10°
19 6°
19 2°

18 59°1] 9652 43°3
18 55°4] 96 5453
18 51°7] 96 57 12° 8

18 48°1
18 44-4
18 40°7]

965927°6
97 143°4
97 357°2

18 37°0

18
18 23

97 8167
971041°§
9712563
9715111
9717125°9

9719 40°6

18 22°1
18 18-

18 14°

961:169
31°7

9623 31°0

97 612°0 '

'9549679
954969z
9549735l
9549754
*9549773
*9549793

9549812
9549833

03920°§

039148
039 9°2| "g549851
|

8.039 3°5/0°9549871;




SATURN.

365

SEPTEMBER, 1856.
At Transit over the Meridian of Greenwich.
34| 4 o™ | sia. Time T
t .
%'g ight Right Asc. | of Sem, |  APPOret  |neciinggion| Semi- | Hor.
é‘: Ascension. | in 1 Hour of | pass. Mer. Declination.  [in 1 Hour of| diameter.| Par.
| Long. Long.
h m s [ s L o 7 ” » ”
1] 6 50 36°23 |4 o°9g5 o°61 |IN.22 17 13°9 |— 1°1 7°9 0'9
2] 6 50 5881 0°93 061 22 16 48-2 1 Z'g 0'g
3] 6 51 21°06 0°92 061 22 16 227 I'1 ‘0 o'g
4] 6 51 42°98 o'gl 061 22 15 57°3 11 80 o'9
z 6 52 4°'57 o* 061 22 15 32°2 I'o 80 o'g
6 52 25°82 o8 061 22 15 7°2 10 80 o'9
Z' 6 52 46°74 0°86 o°61 22 14 42°§ 1'o 80 o'g
653 7°'30 085 061 22 14 180 I'o §-0 0°9
9] 653 2751 083 061 22 13 53-8 1o 80 0'9
10] 653 4737 0-82 061 22 13 29°8 1'0 80 0'9
11} 654 687 o°81 0°62 22 13 6°2 1'o 81 o'9
12| 6 54 26°01 0°79 0-62 22 12 42°8 1o 81 0’9
13) 6 54 44'78 077 062 22 12 19°8 I'o 81 0'9
i14] 655 3°19 0°76 0°62 22 11 §7°1 0°‘g 81 o9
15| 6 55 21°22 0'74 062 22 11 34°7 o'g 81 0'9
i 16} 6 55 38°87 073 062 22 11 12°8 09 81 0°9
1 6 55 56°15 071 0°62 22 [0 §I°1 0°9 82 09
1 6 56 13°04 0°70 0°62 22 10 29°8 09 82 0'g
;191 6 56 29°54 0°68 0°62 22 10 9°0 (3] 82 0'9
|20] 6 56 45°64 066 0'62 22 9 43°6 o8 82 o'9
2t 6 57 1°35 065 0'62 22 g 28 o8 82 0'9
r22 | 6 57 16°66 0°63 0°62 22 9 90 o°8 82 0'9g
1231 6 57 31°55 061 0-62 22 8 499 o8 82 )
i 24| 6 57 46°04 0'59 063 22 8 31°3 o8 83 09
'25 6 58 o1 058 063 22 8 132 07 83 o9
26| 6 58 13°76 o°56 063 22 7555 07 8 3 o'9
I
.27] 658 26:99 054 0°63 22 71384 07 83 09
t28 1 6 58 39°79 o's52 063 2z 7 21°'8 07 83 09
|29 6 58 52°15 o351 063 22 7 57 o7 83 0'9
30| 659 4°09 0°49 064 2z 6 50°2 06 8-3 o9
31| 659 15°58 |+ 047 | 0°64 [N2z 6352 |— 06 \8‘3 o9
i













SATURN. 369

——— e et et mamenmee

NOVEMBER, 1856.

At Transit over the Meridian of Greenwich.

18 vmfm 8id. Tk vmo‘rtm
, t% Am" Right Asc. | of Sem. |  4PP@O™  |peqtinggion| Semi- | Hor.
5’ Ascension. | in 1 Hour of | pass. Mer. Declination.  [in 1 Hourof| diameter.| Par.
Long. Long.

h m s [} ’68 N o 1 ' 8”8 ”
#§f 1)7 12317 |— o014 o 22 4 19°1 |4 0°3 . I'0
4 217 119°67 016 068 22 4 263 03 8-8 I'0
4 3] 7 11569 o'r 068 22 4 34°2 o3 88 1'0
N 4] 7 111724 0°20 068 22 4 42°8 o4 88 1o
A 7 1 6°32 o-21 068 22 4 52°2 o4 89 10
g 7 1 0°'03 0°23 0-68 22 5 2°3 o4 89 1'0
'8 ; 7 o 55°08 0°25 068 22 5 13°2 - 89 1‘0
7 048717 0°27 068 22 § 22'7 o's 89 1‘0
9] 7 o41°99 0'29 0°68 22 § 36°9 o5 89 10
10] 7 03476 031 068 22 5 49°'9 06 89 1o
11] 7 o 2708 0°33 0-69 22 6 3°3 o6 90 1‘o
12| 7 o1894 0°35 069 22 6 17°8 06 9'0 1'0
R3] 7 o 10°37 0°37 069 22 6 32°8 06 9'0 1o
g | 7 o 1°34 0°39 069 22 6483 o7 90 1'0
15 | 6 59 51°88 o040 | o°'69 22 7 48 07 90 1’0o
,« 16| 6 59 41°98 0°42 o°69 22 7 217 o7 9°0 I'o
~1 6 59 31°65 o 069 22 7 39°3 07 90 1o
| E 6 59 20°go o4 069 22 7575 o8 9'1 10
119} 6 5 71 o047 069 22 8 16° o8 9'1 10
zg 6 sg 5812 0°49 0°69 2z 8§ 35'3 o8 9 1'o
Jlzx | 6 58 46°11 o°51 0:69 22 8 55°8 o8 9'1 10
22| 658 3369 | o053 | o6g | 22 9 164 °9 | 91 | 1°0
23] 6 58 20°87 0°s 069 22 9 37°6 o9 9°I 1'0
24| 6 58 765 0’5 0-69 22 9 59°4 09 9'1 1'0
l 25| 6 57 54°05 0'57 o*70 22 10 217 0'9 92 I'0
26| 6 57 40°07 0°59 0*70 22 10 44°§ 10 9°2 1'0
27| 6 57 25°70 o'6o 070 22 11 7°9 10 92 10
6 57 ‘0 92 10
6 56 1°0 9'2 1'0
65 1o 92 1I'0
6 4+ 11 92 \x'o

4 (NAUTICAL ALMANAOC, 1856.) 2%
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Day of the Month.

Apparent
Right
Ascension.

4
D PP“""‘I..

Noon.

o !
2212 31°1
22 12 56°
22 1322°

22 1348
22 14 15°
22 14 42°

22 15 10°

221537°
2216 §°

2216 34°2
2217 2°
221731°

2218 o
2218 30°3
2218 59°

22 19 29°

2219 59°
22 20 29°

222059"
22 21 30°
2222 o

2222311
2223 I’
222332°

2224 3°
22 24 33°
2225 4°

222535°1
2226 §°
2226 36"
2227 6°

22737°

SATURN.

Log. of
True Dist.
from Meridian
the Earth. Passage.
Noon.
h m
‘91276 14 12°
‘9 14 7
‘gr18z 14 3°
‘grt 13 59°
‘910941 13 55°
‘910 13 50°

‘grorr 13 46°
*9og721 13 42°
*9093441 13 38"

‘90898 13 34°
‘go86 13 29°
‘go8302 13 25°

‘907985 13 21°3

"9o7684 13 17°
*goy7 13 12°

‘goy13or 13 8-

‘go68 13 4°2

‘906639 13 o°

‘9064 12 55°
*gobz14 12 5I1°
*gobo271 12 47°

*gos8 12 42°
*gos 12 38°
"90556 12 34°

90544 12 30°
*9o5 12 25°
*9o5256 12 21°

*go5188 12 17°
*Qo51371 12 12°
‘gos10 12 §°
. 12 4

‘go5087 12 ©O°

1856.

o ! »
99 3641°
99 38 56°
994111

99 43 26°
99 45 40°
99 47 55°

99 50 10°
99 52 25°
99 54 39°

99 56 54°
9959 G
100 124

100 339°

100 §5§3°
100 8 8-

100 10 23"
10012 38"

100 14 52°g

10017 7°
100 19 22°
10021371

10023 §1°
10026 6°
100 28 214

1003036°1
10032 50°9
10035 §5°6

100 37 20°3
10039 35°1
100 4149°8
10044 4-

100 46 19°

Latitude.

(-] r
3317°
o3311°
033 5°
033 o
032 54"
032 48"

03242°

03237°'1 °

0323r°

03225"
0 32 20°
032 14"

032 8
032 2°

031571 *

o3r5I1°
03145"
03140°

03134°
03128
03I22°

03117°1
o3r1r-
o3r 5°

03059'9 "9:

03054°
03048"
03042°
03037°
03031'2
03025°5

03019°8



SATURN.

3

71

!I

———

DECEMBER, 1856.

At Transit over the Meridian of Greenwich,
aprot | 7 | e
55;:“ Right Asc. o e Apparent o . | Semi | Hor
Ascension.  |in 1 Hour of | pass. Mer. Declination. lianE:;rof diameter.| Par.
h m s ] [] o 1 ” ” L4
6 56 24°69 |— 0°66 o°70 [N.22 12 46°0 |+ 1°1 92 1'0
656 85 0°68 o*70 22 13 II* 1 9°2 11
6 55 52°13 0-69 0°70 22 13 37° 11 9°2 1’1
6 55 35°41 o°%o 071 22 14 4°3 11 93 |
6 55 18-36 072 0°71 22 14 31°1 11 93 1°'1
655 1702 0'73 0°71 22 14 58°3 11 9°3 It #
{
654 4339 o'74 | o'yr | 22 15 258 I'z | 973 | I'1
6 54 2548 o7 071 22 1§ 53°7 12 93 I'1
654 7°31 o7 0°71 22 16 21°8 12 93 1t
6 53 48°88 077 071 22 16 50°3 12 9°3 11
6 53 30°20 o8 o071 22 17 19°0 ‘2 9°3 11
6 53 11°28 0°79 071 22 17 48°0 1°2 9°3 I
6 52 52°13 o-80 071 22 18 17°2 12 93 1'1
6 52 32°77 o-81 071 22 18 46°6 12 9°3 11
6 52 13°20 o-82 o'71 22 19 1672 12 93 1'1
6 51 53°44 083 072 22 19 46°'0 102 9°'4 I'r
6 51 33°48 083 o°y2 22 20 15°9 1°3 9°4 11
6 51 1336 o-84 072 22 20 46°'0 1°3 9'4 I'1
6 50 53°07 085 0°72 22 21 16°2 1°3 ' 9°4 I'1
6 50 3263 o°8s 0" 72 22 21 46°5 13 9°4 1'1
6 50 12°04 0°86 072 22 22 16°9 1°3 9°4 1’1
6 49 51°33 o8y 072 22 22 47°3 I3 9°4 r'1
6 49 30°49 0°87 072 22 23 17°8 13 9°4 It
649 954 0-87 072 22 23 484 13 9'4 Iz
6 48 48-51 0-88 o' 72 22 24 19°0 1°3 94 I'1
6 48 27°39 0-88 0°'72 22 24 49°6 1'3 9°4 I'1
6 48 6-21 088 0°72 22 25 20°2 13 9°4 11
6 47 44°98 o'89 072 22 25 50°8 1°3 9'4 1t
6 47 23°71 o°89 072 22 26 21°3 1'3 9°4 11
6 47 2°42 089 072 22 26 51°7 1°3 9'4 I’z
6 46 41°'1x 0-89 0'72 22 27 22°1 1°3 94 11
646 19-80/-— 089 [ o'y }N.zz 27 52°3 \-\- 1°3 94 \ A3 Y
[ e ]

——

2 M2









FEBRUARY, 1856.

MEAN TIME.
g Geocentric. Heliooentric.
=) 4 Log. of
. Y.} True Dist. .
§| et Deilioaion. | from | Meritian | Lemgitnde. | Latitnda.
% on. the Barth. | poppp e
NS '
a Noon. Noon. Noon. Noos. l Noom,
hmes LN o 1 h m o 1 o 1 &
1] 258 9°24[N.16 36 20°8{1°2896556| 6 13°6] 49 47232°3|S.018 32°
2] 258 10°82 163623'1 *2900352( 6 9°7| 4948 30| o018%3°1f *
3| 25812°62| 1636383 "2904149( 6 5°8| 494843°7] ox8s1°
|
25814°63/ 163648-4 ‘2907947l 6 1°9] 494924°¢| o1831°1
1 sl 2 581684 163659'1 2911743 5 58°0] 4950 5°0| 018306 °
25819°27| 163711°3| "2915538( 5 54°1| 495045°7| o1830°1
25821°91| 163724°1| "2919330 5 50°2{ 49 5126°4 01839'6ﬁ
2582475 163737°8| "2923117| 5 46°3]| 4952 7°0] 01839°1
” 25827°81| 163752°4) '2926898| 5 42°5| 495247°7| o18sf-5
10| 2 58 31°08 1638 7°8| *2930672| 5 38°6] 495328°¢| 01888°0
11] 258 34°55) 163824°1 '1933438 5 34'; 4954 9'0| o18ap-g -
12| 2 58 38-23] 16 38 41°3] 2938195 5 30°8] 495449°7| o1837°0 -
13| 25842°12] 1638593 *2941942| 5 27°0| 495530'4| 01826°5 °
14] 25846°21] 1639 18-2| '2945677| 5 23°1] 4956 11°0] 018 26°0)
15] 258 50°50| 1639379 2949399 5 19°2]| 4956 51°7| o1825°5| *
16 258 54°99( 1639 58°5| ‘2953108 5 15°4]| 495732°4| 018350
17] 258 59°68| 164019°9| *2956802| 5 11°5| 4958 13°0| o01834°5| °
181 259 4°57| 164042°1| '2960481) 5 7°7| 4958 53°7| o1834°0f °
19/ £59 9°65| 1641 5°1) *2964143/ 5 3°8| 495934°4| o1823°5
20 2 59 14°93| 164129°0| *2967787| 5 o°o] 50 o15°0f 01823°0
21] £5920°41| 164153°6 *2971413| 4 56°1] 50 055°7] o1822°5
22| 2 592608 1642 19°0| *2975020| 4 52°3| 50 136°4| o01832°0 °
231 £5931°94| 1642 45°3 ‘2978606 4 48°5] 50 217°0] 01821°5 *
£5937°99| 1643 12°3| 2982171| 4 44°6] 50 257°7] o1831°0f -
250 25944°23) 164340°1] ‘2985714 4 40°8 50 338°3| 018305
26] 2595066/ 1644 8°7| *2989234] 4 37°0] 50 419'0|] 018200 *
271 £5957°28| 1644 38°0f *2992730| 4 33°2| 50 459°6| o1819'5
28] 3 o 4°08| 1645 8°1| *2996201| 4 29°3| 50 540°3| o01819°0 °
29| 3 o11°07| 164539°0 2999647 4 25°5] 50 621°0| o01818°5| *
300 3 01824 N.1646xo°61'3oo3066 4 21°7) 50 7 1°6/S.018 17°9[1"
um—












URANUS.

" APRIL, 1856.
MEAN TIME.
4 Geocentric. Heliocentric.
G Log. of
= . Apparent | True Dist. . .
3| T | et | RO || Losinde | Latinte | L
< the Earth. | ,
[
a Noon Noon. Noon. Noon. Noos. Ne
h ms o I . h m (- Y A o »
1] 3 519°60|N.17 740°8|1°3091336] 2 24°8] 5028 2°2/S.018 2°2|1-29:
2] 3 531°48| 17 8305 309349g 2 21°1| 502842°8| 018 1°7 ‘29
3l 3 543°46| 17 920°6] ‘3095 oﬂz 17°4| 502923°5] 018 1°2| ‘129
3 555°55| 171011°1] *3097670 2 13°6] 5030 4°2| 018 o' -39
513 6 7°75] 1711 1°9| *3099682| 2 99 503044.9 018 o°2| -29:
3 620°04| 171153°1| 3101643 2 6°2] 503125°6] 017597 "29
3 632°44| 1712446 “3103554| 2 2°5| 5032 6°2 01753'2 *291
3 644°93| 1713364l “3105413| 1 587 5032463 017537 "39i
9 3 657°51| 171428°5| *3107220| 1 55°0| 503337°6| 017582 ‘291
10| 3 710°18] 171520°9| *3108975| 1 51'2 5034 8°3] o1757°7 ‘291
11 3 722-94 1716136 311067 1 47°6] 503449°0] 01757°2| ‘3291
12| 3 735°79| 1717 "3112327| 1 43'9] 503529°7| 017567 291
131 3 748°72| 171759°7 ‘3113924 1 40°1} 503610°4| 017563 ‘201
143 8 1°72 171852' *3115467| 1 36°4]| 5036 51°0f 017557 291
15| 3 814°80| 171946°8 ‘3116957 1 32°7| 5037317 017551 “29!
16} 3 827°95| 1720407 °3118394] I 29°0| 5038 12°4| 01754°6] ‘291
1713 841717 172134°7 "3119776| 1 25°3] 503853°1| ©O1754°1| *291
18] 3 854°46| 172229'0| *3121105 1 21°6] 503933°8| 017536 ‘291
191 3 9 7°82| 1723235 "3122380| 1 17°9g] 504014°5] o01753°1 ‘201
20l 3 921°23| 172418-1| *3123600[ I 14°1| 504055°2] 017526 ‘291
21| 3 934°71| 17251279 *3124765| 1 10°4| 504135°9/ 017521 ‘29!
22] 3 94824 1726 7°9| *3125876| 1 6°7| 5042 16'6] o1751°6] ‘29!
23] 310 1°83| 1727 g-o *3126932| 1 3'0| 5042 57°3] o1751°1] ‘29!
24 31015°48| 172753°2| *3127933| 0 59°3| 5043 38'1| ©01750°6 ‘29:
25] 31029 17| 1728535 *3128878| 0 55°6] 5044 18°8[ o1750°1| ‘29
26| 31042°91| 172949°0| *3129768| 0 51°9| 5044 59°5| ©1749°6 ‘29
27] 3105669 1730445 *3130602| 0 48-2| 504540°2] 01749°0 ‘29
28| 311 10°52| 1731401 ‘3131380 0 44°5] 504621'0] 017485 ‘29
29| 31124°39] 173235°8] *3132101| 0 40°8| 5047 1°7| 017480 ‘29
30| 31138°30| 17333176 *3132766 0 37°1| 504742°4| ©1747°5 29
31| 3 11 52°24(No17 34 27°411°3133375| 0 33°4] 5048 23°1(S.0 1747 0f1"29:
LL_______———_—_‘____—————————






























!

,,"31 3292823

Day of the Month.
>

21

32945'83
32940°1
3293429

A

URANUS.

Log. of

oo | Trse Diat

the Earth,
Noon.

o 1 n
18 46 30°1{1°2853
1846281 ‘2
18 46 25°5| 2845

18 46 22°0] ‘284215
1846 17°9] 2838
1846 13°0f 28

1846 7°4] ‘28312
1846 1°1] -2827

184554 1] 28

18 45 46°4] 282052

18 45 38-0] "281
184528°9] 28134

18 45 xg'x 281
1845 85| 2
1844 57°3| 2803121
1844 45°4| "2799721
18 44 32°8| *2796351
18 44 19°5| 2793011
1844 5°6| 27 70
1843 50°9! 27
1843 35°6] *278318
1843 19°7| 2779981

1843 3°1f *2776811
1842 45°8| "27736

18 42 27°9| *277058
1842 93| *2767
18 41 50°0| 276451

18 41 30°2| *2761
18 41 3-7 ‘275 1
18 4048°6| 2755

.18 4026°9i1-27528

Meridian
Passage.

6!1 m
10 45°
16 41°
16 37°

16 33°
16 2;
16 25°

lg 21"
16 17°
16 13°

16 ¢°
16 g
16 1°

15 57°
15 53°
15 49°

15 45°
15 41°
15 37°
I5 33°
I5 29°
I5 25°

15 21°

I5 17°5

15 13°

15 9°
5 §°
15 1°

14 57°
14 53°
14 49°

14 45°

1856.

Longitude.  Latitade.  p!

Noon. Noon.

o 1 =& o [
5212 1°6 01644°1 °1
521242°'4 01643 1
521323'2 01643°'1 “
5214 4'0 01642° 4
521444'8 016432
521525'6 o1641° 1
5216 6'4 o01641° 1
521647'2' o01640° ‘1
521728'0, 01640° 1
5218 88 o01639° 1
521849'6 o016 33 "1
521930°4 01638 -
522011°'2, 01637° i
5220520 01637°
5221328 01636° i
5222136 01636 i
5222544 01635 i
522335'2 01635 | i
5224160 01634 i
5224568 01634 i
5225376 01633 i
5226184 016332 i
522659'2 01632°7 i
522740°0 o01632° i
5228208 o01631°7
5229 1°6 o01631° i
522942°5| o1630° 1
523023°3] o1630°1 2
5231 4°1| o1629° 2
523144'9| o1629°1 I
523225°7/S.01628° r:































MEAN PLACES OF 106 PRINCIPAL FISED STARS,
PFOR ZJANUARY 2, 18¢6

Sesr’s Name. Mag.

Right Asoension.

1

e ﬁuﬂm (Altair)

£ Aquilm - - - 4

A Urse Minoris - -

o Capricorni
a Pavonis -

Gﬂgg::l )

2Cepbea Dol :3?2

A Aquarii -
B Cephei -

¢ Pegasi -

& Aquarii -
a Grols -
T Pegasi -

aPis. Aus.(Fomalhaut) 1.

& Pegasi (Markab)

s Pisclum - - . -14.
o Cephei - - - 3.

L W
.

!939&7‘9
19 43 45" 367
19 4

0 7 nt

20 10
20 13
0 48 41-351
st 5:7

21

11 8

ar ’nﬁﬁ
31 3 47 158
a1 3; ’6 781 |-

3t 23
31 %9
3 34 16- 785

33 49 41° 617
23 57 35°

23 32 32° 9z
33 33 28°313

-
L]

T
WMo o
S&

)
W
0w
L7

-
~y n
- N
O
‘»
w ?s: tohm

® ZEEE &
w
k-

&3

o
< e
S%S Jak8

znz
O =W 80\-
WeaA% »

£ s

w
PO mw
v »

~00:°

o
3> 13

TEEE ERRE
PG

W

[-]

<+

g
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D ay of the
Month.

Jan. 1

Iz
16

21
26

31
Feb. 3
10

15
20

25

11
16

21
26

31
April 3

May 5

June 4

~

| |
Swa
S O

-qu -h!.nm

-hv-'\o
XV Y

71
— 1'04
— 0'41
+ o'19

0°75

ik
28

+ .
383
4°34
4°86

‘40

+

O B
Regviir:

+

0Oy N W
w 00

922
9°97

+IO‘7%

11°5
12°39
13°24

+14°11
14°9
15°8
16°77
1765

+18°53

FIXED STARS, 1856.

FOR THE or STARS
At Greenwich Mean Midnight.
l g G A " i
" o ! n (] 1 ”
4+ 8-10 246 56 | +20°36 350 2 —1I'§§
802 249 37 20°30 | 345 19 33
797 252 20 20°21 340 3 g
7°96 255 1 20°10 335 4 35
+ 7°97 | 3§57 38 +t9 33056  —4u
g'ox é 35 336 2 4%
808 262 32 19 70 321 3 5
8:16 264 46 19°54 316 1 5
+ 825 266 50 | +19°¢40 310 55 ' — 6°36
835 268 46 19°26 305 45 6'n
845 270 33 19°13 | 300 3I 71
855 272 12 19°o1 295 14 7°4
+ 865 273 45 +18 g 289 53 —7'p
8'33 275 13 3 | 284 30 z'ot
8-31 276 37 18 77 | 279 6 ‘o
8:88 277 59 ‘ 1874 273 41 $'n
+ 8:93 279 21 | 4187 268 17 - 813
897 280 43 18- g 262 53 807
9°00 282 i 188 257 32 7'31
903 28333 | 1887 | 252 14 T
+ 905 285 3 | $18:96 | 24659 — 7
9:07 286 3 19°07 241 4 7°%9
9°09 288 18 19°20 |, 236 42 6°¢
9’11 290 3 | 19°33 | 231 42 658
+ 9'14 291 52 | +19°47 226 46 — 6°15
9-19 293 46 1961 | 221 54 5
9:25 295 44 19'75 | 217 8 51
933 297 43 19°89 . 212 27 463
+ 9°44 299 44 | 42001 207 50 — 4°0§
957 301 44 20°13 16 345
972 303 42 20°23 198 46 z'Sg
9°90 305 37 20°30 194 18 21
41011 307 26 | 420°36 189 53  — l'gl
10°34 309 10 20°40 185 29 o085
10'§g 310 46 20°42 18t 7 | —o'1]
10° 312 1 20°41 176 44 ' + o°5t
I1°14 313 3 20°39 172 21 118
+11'44 314 49 +20°34 167 58 4 1'%
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!
I APPARENT PLACES or « URSA MINORIS (Polaris),

FIXED STARS, 18586.

FOR THE UPFER TRANSIT AT GREENWICH.
§| Day JANUARY. FEBRUARY. MARCH. APRIL.
of the |~
Mooth | R A, |DeoN.| RA. [Dee N.| RA. |DeaN.| RA | Dea N
h m © Il h m o ! h m o 1 h m )
1 6[832]1 5(8832)1 5|8832|1 58832
146 | 498 | 67 784 | 44-8 6
1 3346 [ 49° 742 | 49" 47°84 | 44 36°0
2 |32°61| 499 66'3; 498 14743 44°6 33'95 35°7
3 | 3177 | 500 | 65°84 | 49°7 | 46°83 | 44°3 | 38°94 | 35°4
4 |30°93| 50°1 | 65°05 | 49°6 46'34 40 38'9;( $5°1
5 | 3009 | sox | 64°27 | 49°4 | 4537 | 43°8 38'9 1418
6 2925 502 | 6349 | 49°3 | 45°42 | 43°5 | (B8} | {3t
7 | 2841 50°3 | 62°72 | 49°2 | 44°99 | 43°2 | 39'07 | 33°8
8 |27°56| s0°3 | 61°96 | 49'1 | 44°57 | 430 | 39°15 | 33°5
9 | 2671 | 504 | 61°22 | 48'9 | 4416 | 42°7 | 39°35 | 33°2
10 |25'86 | 50°5 | 60°49 | 48°8 | 43°75 | 42°4 | 39°37 | 32°
11 2501 | 50°5 | 59°76 | 48°7 | 43°35 | 42°1 | 39°50 | 32°
12 |24°16 | 50°6 | 5903 | 48'5 | 42°99 | 41°9 | 39°64 | 32°3
13 |23°30| 50°6 | 5832 | 484 | 42°65 | 41°6 | 39°79 | 32°0
14 |22°45| 50°6 | 57°62 | 482 | 42°32 | 41°3 | 39'97 | 31°8
15 |21°59 | 507 | 56°93 | 48'0 | 42°00 | 41°0 | 40°16 | 31°§
16 | z0°73 | 50°7 | 56°24 | 47°8 | 41°69 | 407 40°37 | 31°2
17 | 1988 | 50°7 | 5556 | 47°6 | 41°40 | 40°5 | 40°60 | 30°
18 | 19'03 | 50°7 | 54°89 | 47°4 | 41713 | 40°2 | 40°84 | 30°
19 |18-19 | 50°6 | 54°23 | 47°2 | 40°87 | 39°9 |41 09| 303
20 | 17°34 | 50°6 | 53°59 | 47°0 | 40°63 | 39°6 4!'% 300
21 | 16750 [ 50°6 | 52°97 | 46°8 | 40°40 | 39°3 | 41°65 | 297
22 | 1566 | 50°6 | 52735 | 46°6 | 40°19 | 390 | 41°95 | 29°
23 | 14°82 | 50°5 | 51°74 | 46°4 | 40'00 | 38°7 | 42°26 | z29°
24 | 13°98 | 50°5 | 51°14 | 46°2 | 3982 | 384 | 42'57 | 28°
25 | 13715 | 504 | 50°55 | 46°0 | 39°66 | 38-1 | 42°9g0 | 28-
26 |12°32 | 504 | 49°98 | 45°8 | 39°52 | 37°8 | 43°26 | 28-
27 | 1149 | 50°3 | 49°42 | 45°5 | 39°39 | 37°5 | 43°64 | 28°
28 | 1066 | 50°2 | 48-88 | 45°3 | 39°28 | 37°2 | 44'03 | 27°8
29 | 9:84 | 50°2 | 4835 | 45°1 | 39718 36‘2 44°43 | 27°5
30 | 9:03| 50°1 | 47°34 | 44°8 | 39710 | 36°6 | 44°83 | 27°3
31 | 822| 500 - - - | 39704 36°3 | 45°25 | 271
32 | 7742|499 | - - 39'00 | 360 | - - | - -



















| FoR . TOE or STARS |
At Greenwich Mean Midnight. J
D ay of the | o ) L _
Month. :‘ f ! g ; ¢ A " ‘ ; l |
_ R L _
" o ! 4 i} o ! ‘Jw » ]
~Jan ‘ - z 4 810 246 56 42036 350 2 =1 -
] 6 8:02 249 37 30°30 34519 - 1Y)
5 56 7'97 | 252 20 20°21 = 340 Y
| I 7796 255 1 20710 33546 g
“ a1 — 392 4797 W 4 30 56 =4
}‘ 26 315 | ;'ox ! 2 gs gsﬁ 2 4'&}
i 31 241 . 808 | 262 3z ! 19 70 331 3 . 5@
Feb. 5 1'7r 816 264 46 19'54 316 1 gk
g 10 — 104 + 825 266 50 +19 40 310 55 ‘f — 636
y 15 —o41r | 835 26846 19036 30545 6N
] 20 4 o019 | 845 270 33 19°13 300 3T 7§
J 25 075 855 27212 19'0T 395 I4 i HZI]
| Mar 1 +rgo £ 865 a34s 4iler algsy —ym
1 6 13 8';3 275 13 1883 284 30 z'gl
‘ 11 :'33 8:8r | 27637  18-77 279 -6 ‘o4
; 16 283 8:8 27759 1874 273 41 §ms
1 ‘ : | }
| 21 4+ 3°33  + 893 279 21 418'73 | 268 17 - 81
26 233 897 2804 ! 18:76 | 262 53 8:07
1 31 434  9'c0 | 282 1 1880 257 32 ng ¥
April 5 486 903 28333 , 887 252 14 A
f 10 + 540 + 905 z85 3 !+l3'96 4659 -7
| 15 *96 907 | 28638 = 19707 241 4 78
! 20 ‘55 9°09 288 18 l 1920 - 236 42 6
! x5 717 911 290 3 | 19°33 231 43 658
‘ ! ‘ ‘
30 + z-Sz 4+ 914 291 52 | +19 37 226 46 | — 615 *}‘
. May 5 ‘5t 9°19 293 46 221§ 569 |
| o 922 935 29544 | 19 73 21 58
15 997 933 297 43 . 19°89 212 27 463
! 20  +10°75  + 9'44 299 44 | 420°01 207 50 | — 405
‘; 25 1§ 9'57 30144 | 2013 203 16 345 |
“ 30 12°39 9°72 303 42 | 2023 198 46 2 z |
. June 4 13°24 9°9o 305 37 20°30 194 18 3’1
9 <414°11 +10°11 307 26 l +20°36 189 53 ;1 |
14 14" 10°34 309 10 | 20°40 18529 o
I 19 xg' 10°59 | 310 46  20°42 18t 72 —o17
J 24 16°py 10°86 313 1 2041 176 44 | 4 o't
29  17°65 11'14 ' 313 36 20739 172 21 1-18

+18-53 41144 314 49  +420°34 167 58 4 'Yy






402

FIXED STARS, 18586.

APPARENT PLACES or « URSZ MINORIS (Polaris),
FOR THE UPPER TRANSIT AT GREENWICH.

Day . JANUARY. FEBRUARY. MARCH. APRIL. Dey
of the of te
Math{ R A, [DeoN.] RA |Dee.N.| RA. [DeaN.| RA | Deo N | Mot
h m o 4 h m o ! h m o /1 h m o I
1 6|88 32| 1 5(8832|1 5|8832]1 58832
' ] L [] [ [ [}
1 ]33°46 | 49°8 67? 49'9 | 4784 | 44°8 33 36°0 | 1
2 | 3261 | 49'9 | 66°63 | 49° 4713 44°6 357 | 3
3 |31°77| 500 | 6584 | 49°7 | 46°33 | 44°3 3894 354 | 3
4 | 3093 s0°1 | 65:05 | 49°6 | 46°34 | 44°0 | 38° 35°1 | 4
5 | 30°09 | so1 | 6427 49°4 45'37 43°8 ?'gz 48 §
6 | 2925 | s0'2 | 63°49 | 49°3 | 4542 | 43°5 | {88} | {&
1
| 7 |84 50°3 | 62:72 | 49°2 | 44°99 [ 43°2 | 39707 [ 33°8 l
8 |27°56 | s0°3 | 61°96 | 49°1 | 44°57 | 43°0 | 39°15 | 33°5
[l 9 |2671| 504 |61°22 | 48-9 | 44°16 | q2°7 | 3935 | 333 | 9
10 |25:86| s0°5 | 60°49 | 48'8 | 43°75 | 42°4 | 39°37 39| L
11 | 2501 | 50°5 | 59°76 | 487 | 43°35 [ 42°1 | 39°50 | 32°6 | n
12 | 24°16 | 50°6 | 59°03 | 48°5 : : 64 .
13 | 2330 | 50°6 | 58-32 | 48-4
14 | 22°45| 50°6 | 57°62 | 483
15 | 21759 [ 50°7 | 56°93 | 480
16 | 20°73 | 507 | 56:34 | 47°8
17 | 19783 | 50°7 55'35 47°6
18 | 19°03 | 507 : 47°4
19 |18-19 | 50°6 | 54°23 | 47°2
20 | 17°34 | 50°6 | 53°59 | 470
21 | 16°50 | 506 | 5297 | 46°8
22 | 15°66 | 50°6 | 52°35 | 46°6
23 | 14'82 | s50°5 | 51774 | 464
24 | 13798 | 505 | 51714 | 46°2
25 | 13°15 | 50°4 | 50°55 | 460
26 |12°32 | 50°4 |49°98 | 458
27 | 1149 | 50°3 | 49°42 | 45°5
28 | 10°66 | 502 | 48-88 | 45°3
29 | 9°84 | 50°2 48'35 45°1
30 | 9'03 | 50°1 | 47°34 | 44°8
31 822 | s0'0 | - - -
'117'42 L I







412 'FIXED STARS; 1856,

APPARENT PLACES OF THE PRINCIPAL FIXED STARS,
FOR THE UPPER TRANSIT AT GREENWICH
R a Tauri. a Aurige.
Dey 7" Eridani. (Aldebaran) (Capelia)
|| Moath | R A | Dec Swh| RA |DeeNwth| RA | De
h m ° ' . h m ° [ h m ¢
| 3 50 (1354 | 4 27 |1613] 5 6 |45
L] g [ ] ” s ”
Jan. 1] 19°34 [ 76°5 ", |40°29 5 | 427 | 443 2 |57
11| 1927 A 77°9 o 4027 oo to oa| 4743 o6 | 5B
31| 19°17 (13| 7970 6.9 | 49721 0| 38 ois | 4737 ona zg
31] 1905 79°9 40°11 3°6 4°26

o'1§ o6 [ o'13 o3 o017
Feb. 10} 18°90 8o0°s 39°98 34 4°'09 61°
o'1y .2 03 .8, ©°1§ ST os .q2 0°20 .
N Erre bt | el Rt s e
" 8-57 0'17 "7 003 13957 546 3'8 os| 379 02g K
1| 18-40 804 39°51 ) 2 3°42 62

01§ o'§ o°1 o3 0°24
e | 29wy | 90| 28| P e | O
Apr. 10| 1802 ° ;: 77°8 : : 39°10 :,;; 2°3 z:: 277 ::: Go:l
20} 17°96 76°4 39°02 2°3 2°62 59
0°02 1°7 8 003 o‘0 o°10 8
3001 17°94 Goa [ 7477 19 | 3299 0eor | 23 0a | 2752 ou0q | 597
May I0L 1790 guas | 728 53 [ 39190 006 ;_g o3 :-48 ooz | 56"
° g-16 ©°12 g 5 303 |39 g °°12 Y 06 ST oo | 357
|88 32 391 346 2°59 654-

o°1 2°3 o'1§ o6 |7 o°'1
June i 13:3: 0 20 25:9 24 |398 0y | 4007 | 2175 0 527
2| 185622 | 1.2 =3 | 3035 0| Koo 13 es| B
9] 1°°7° 526 2533975 026 3969 32265050
July g} 19-02 58-9 40°01 65 3°52 50°¢

028 2°2 0°29 11 0°34
Sl B e | Bhre 408000 FRro| 3o
Auo g 19, 0°31 .z 16 o'qr 23! S 8 ¢ 64 °°4° ‘8‘5
ug. 8 9°9T g3p [ 5372 1., | 4979 ha | 97 po | 404 o0 | 4
18] 20°22 51°8 41°23 10°7 5°05 -1 48

0°30 1'0 032 ') 0°43
3| 5 o | BE e [ Mo | 1 er | S48 | 810
P 1; 21°09 %28 20'0 o2 12'1 o3t 13'? °'7 223 o'43 :g
27 2038 077 | 503 ©3 | 4248 % | 1307 ¢ | 633 °4 | o

0°24 06 0°28 04 0°41
Oct. 7 z::go o0 22 5030.9 4z:7S 026 | 4T gy | 7716 0151
1712082 o | ST8 L | 48002 gy | M4 G | 7055 05y | 52
N g 22701 16| 3370 1.5 | 43720 o0y | T4 5 ooy | 7792 535 | 5378
ov. 6] z22°17 54°5 4348 146 8-25 547

o°I13 1°7 0°19 o* 0°30
16| 2230 . | 562 .5 | 4367 .| 145 . | 855 . |56
Do, 28] 22139 e 80 g | 4308300 | 140a 0| 881 0D 57
C 22°45 G053 | 3970 17 | 43795 008 | T472 o | 9792 516 | 39
16] 22°48 615 44°03 14°0 9-18 60"

o'o1 6 1°6 00§ o2 o'10
26 22° . ‘1 . \apod \\3‘% . \q-zB .| 62"
l/ 36‘ zz'ﬁ 005 \ 62.-6 1S \ AR N\ 16 \ gV \qy













FlX_]:]l) STARS, 1

856.

-_—

APPARENT PLA! FIXED STARS,
ki TH(;E::POF THE PRINC
- . (He TER TRANSIT AT pries St
I - s A GREENWICH.
anis Majoris. C M
RA. Dee. Nerth, = South. .
Mouth. : RA JDee. -
6 3;‘ 87 14 5 T
e .7 14 6 38 o s Dec. &
HET AR 03 16 31 b m
11| 6060 278 7°0 373 49°24 ° » 6 52 28°
p 58-73 138 02 33 49°31 0'07 I13° » s 4
F go.s 3o | 4933 oo |t figa 2|2
. 10| 56 220 49730 oo3 | 17 3.1 | 597230 007 381
- rof 5 ; " 8579 a7 0‘08 I19° 1°9 59°22 oos | M9,
20 50'!2 348 88-2 2’3 49°23 16 59-18 °°%¢ "2:6:
! 46-2 390 go‘o 1°8 49°11 o011 21°2 0°o8 40°0
5 g0 s 48 79-14 226 14 5910 1
N - 414 6 48-20 017 23°6'° 58-97 o'13 43:3 1
A 311 87°91 4°30 91°9 o'1 24°3 o7 58-80 on sy
pr. 30| 3381 410 92°0 o'1 48-61 9 o'3 58-6! ©°19 ,!:‘l
l e 182 91°5 o' 48°43 018 34°6 030 §3°4
b s s s 018 24°6°° 5841 (
30] 26° 3°40 48°09 016 | 34 o6 379 |8
May 10 23.59 387 838 16 o1 w L i
Io u.gi 221 | 367 2-1 | 47°95 4 o9 57°79 °*° 5320
o Tt 842 2§ 47° 0’13 22°9 _, . 017 5274
J . 81-5 %7 47-7é ooy | 317 va | 5762 . 14,
se o 192 073 20 47°72 ©°%4 20-3 *'4 5747 255 i‘ 4
19 ,.19-3:7z o-o5 | 78:6 9 061 18:7 16 373 owo1 43:0
- iols3 oos Ad0 31 4771 1°8 57°29 o7 4»6.41
y 9| 21°9 1-69 72°1 34 | 4775 oo i Hom ,
7 69-1 3°° ,47°3 oo | 49 wo 3728 ‘
19| 2436 2°39 . 47-9% o1z | 12 20 | 57726 oar | 43
A zg 27'34 3-08 66-2 2°9 o°1 IO-% 23 057.3‘ 005 4‘.8‘
e T 36 63.5 2°7 48'11 5 2°1 57°41 0°10 32:31
H s - 61-1 %4 48°30 o'19 85 o'13 304
4 589 2°2 48°51 o°31 669 5754 ’
i o 4°66 4874 °3 48 8 | 57771 ory | 3309,
Sept.> 45.80 504 57°2 1°7 0'26 3°2 615791 °:=o 21:4:
J So.sg’ o 55.8 1°4 49°00 1°2 58‘14 023 ’9_1 4
7 secs pi 548 1°° 49°27 27 20 8 026 7'1
Oc 9 543°°5 49°56 oag | 'L o9 | 3 .éo l
- s 3 49°85 °*9 0'6°S 58-67 °°%7 2§°'s |
J 66.35 i P o'1 o o'5°!t 58-97 °'%° 243
) g 7“:7,7 o 42 o 50°15 30 o4 59-28 °°3¢ :3:4
A K S 556 °9 50°46 ooqn | 99 0'33 31
: B35 vs 50°76 °3° 1°7 o8 59°60 ¢
g0 . 51°04 028 | 39 13 59-92 '3 234,
Dec 26] 85° 7 405 58° 18 o 36 16 | 6024 o | 3
. lg 891: bos glg 2'3 §51°31 27 66 2°0 60°55 o3t :;:z
. . .Q 3 1 o°3 . .
g1-76 "% 038 ,.: 21.33 on | 8835 o3 o :
26] 93 1°81 7 5197 oxg | 117X a3 61-10 °'26 o
36 94.57 . 69°8 31 o 13°6 2§ gl-33 o33 31°9
49 73°0 32 §52°11 1 2°4 tss . 34%
52°20 °°% :g.° aee | 61°68 o .
. + 6178 o 10 10-6













416  FIXED STARS, 1856.

AFPARENT PLACES OF THE PRINCIPAL FIXED STARS,
FOR THE UPPER TRANSIT AT GREENWICH.

- (Hev.) Cephei. “C“(n,é';-,?‘.:‘;""’" « Canis Majori

[| 2 | RA |DesNwk| RA |DmSwt| RA |De

h m ] ' h m o ’ h m )
6 31|87 14 6 38|16 31 6 52|28
[ ] L4 [ ~ s »
. ) . L4 . 8 . » . ] .
T 1|88 o | 13T 5T [ 494 Sy | 1311 [ 593 0 [ 38
60' 0°49 Z ew 32 . 0°03 ow 3°1 9. 0°03 ‘ '6
a1f 6o'1xr  to | 8o'z 1 149733 (.00 | 17°7 .o | 59723 5.0 | 4
31] 5873 83°2 49°30 19°6 5918 4b°0
P 3°20 8 37 o'o8 1°6 o°o8 :
Feb, 10] 56°53 .. 59 ... |49°22 . 21°2 | s59°10 . | 482
20 53%3 ;:; 882 :g 49°11 :_:: 22 6:,: 5 27 :_:; 50°0
e e | e | 3 | R
. -0 . 58-61 52
4°14 o6 o'1rg o°3 0°20
arfg2-ar | 9179 . 4861 | o246 Rs5841 _ |s3c
31| s7-91 4301 92-0 0% 1 48-43 0110 1246 012 | 58-20 2120 | 531
el R 2 L g et
II 6 3°40 88-3 1°6 014 o9 017
30] 26°59 ., ‘8 . 14795, 13209 ,., 15762 . .|514
May To| 2372 ;.7 | 86-7 71 | 47° gz.f,; ar'7 0| 57°47 013 | S0
zof 21°51 | 842 214776 .\ | 2073 c|57°36 . |48
5 7 o4 16 0°07
30| 20°00 81°5 47°72 " | 187 57°29 464
073 2°9 ool 18 0'04
June 9| 19v27 . | 786 . laz7r ., | 169 . |5725 . |442
19),19-32 002 | 75°5 30 | 4775 o.0g | 1479 ;.0 | 57726 2200 | 4r°d
29| 2028 72°1 47°83 12 57°31 39°3
July o 21797 *'%| 691 3 {4796 °*3 | 106 *'3 |'57-41 °*° | 36+
2°39 2°9 015 21 0°13
19| 24736 |, .| 66°2 |48 11 | 85 ol 57754 ,.,, 1339
29 2744 g 2315:-1 48-30 0% | 66 3 15771 017 | 314
Av ] 3r i s | Sl [ 435t oy | 40w [ 5700 0y | 297)
4°66 1'7 0°26 13 0°26
28] 40°00 . 57°2 49°00 20 . |5840 . 25°5
Sept. 7145704 {35 | 3578 1o | 49727 g | X o s§:37§.;z 242
17050733 (g6 | 3478 o5 [ 49756 509 | 016 o1 [ 58197 o | 2304
271 55°79 54°3 4985 o5 59°2 231
5°52 o1 0°30 0°4 0°32
Oct. 7| 61°31 | 54°2 .. | 50715 . 09 .g|5960 . 234
17| 66-78 547 | 547 %5 | 50:46 ©31 | 17 %3 | 5992 2132 | 241
27| 72 075 9 55°6 9 50'76°3° o 13 60'z4°3’ 254
Nov 77:09 5% | 57:1 5 | 51704 ©%2 2'6 16 | 6o-55 °°3" z;'z
4°58 1°8 0°27 2°0 0°29
16| 81°67 . 589 .. |s51°31 | 66 |60°84 . 29
26| 85:72 4% | 61°2 213 | 51-56 0% | 8:8 2% | 61710 0'26 331
Dec. 68912 342 22'8 ag | 51778 ::; 1rox 23 L 6rm33 03 | 3
16| 91-76 777597 13°6 %5 | 61°53 37°1
6 1°81 6983'1 0'14 6 2°4 61-68 0°15
201 93°57 . o | 52711 . 1070 63 |40l
3610449 °% | 73°0 3™ | 52:20 %% | 18-4 %4 | 61-78 °1° | 43-







418 FIXED STARS, 18s6.

' APPARENT PLACES OF THE PRINCIPAL FIXED STARS,

FOR THE UPPER TRANSIT AT GREENWICH.

B Geminorum.

of the
r"m‘h- R.A.  |Dec. North| RA  [Dec Somth| RA |Dee ek

h 4 ! h m ] [ h [
7 36| 2822| 8 1 | 2353 8 39| 636

»
Jan. 1| 30°92 * | 160 " |25°59 ¢ 212 " 58 8 4480
11| 31009 2777 | 16:2 °72 zz'sz 015 | 24°1 9 838 0301 387
.2 012 .. ©0°3 &y o010 é 3°7 U o016 L1
ar| 31-21 | 16°5 02 | 2584 0 °|26°8 % | 9-94 _. 416,
| 31| 31°27°°% | 1905 | 25-88 °°% | 29-4 *" | 1005 °"** | 406"
0°00 o6 000 23 006 oy
Feb. 10| 31727 | 17°6 .| 2588 {317, Jrorxxr . |39°9.¢
20| 3122 °% 13'2 °,6 2582 °,°6 33'3 111012 2% | 3 '3:::
Mar. 1] 30°13 007 | 18:9 27 | 25:92 2.7% | 35°5 117 | 1009 0.3 | 3 B
11| 31700 °"3 [ 195 °° | 2559 "3 32'9 ¥4 | 10702 °°°7 | 388"
0°16 o6 0°16 10 or11 ol
21| 30°84 20°1 25°43 . ‘9 . oo | 387
31| 3067 217 | 20°6 25 | 2523 18 | 8o | 5982 | 3T
Apr. 10| 30°49 0.1 [ 2009 0.3 | 25:07 000 [ 38-9 0.3 | 9:650.73 | 391,
20] 30°33 211 2489 38:9°° | 9'51 %M | 394
) 0°16 ) o1 o018 o4 o°14 o'y
oy 3| s |33 [ | 50 | 287 | T
B . . L
sof 2095 8 | 203 o | A8 ST | 307 | o ey
. . 24" o
002 04 0'07 35°3 17 0°06 o
Tone 9| a9 oo [ doh o | iES o | 35 wn | 415 os | 411
uy 23] 22085 0 | 19°6 oy | 24720 000 1 29°9 19 896 ooy | 4219 0%
uly 9| 30705 19°1 2423 27°7 ‘99 43°5
14 o°1s 06 0'07 23 o‘o06 o'§
. 8. . . . .
9| 3037 57| 179 o8 Pagrgr oonr | B33 wn | g oo |y s
Aug. 8| 30°57 %% 172 °:z 24°54 213 | 211 2! 9“2‘7 o'1s &'3 o3
18| 30°80 °3 | 16:6 °° | 24°71°7'7 | 19:2 ' | 942 "5 | 451}
0'26 0°7 0°30 1°6 017 o't
Sept z: ;:og 0'a29 :g? o'8 :g?l o°32 :gg 1°3 9.;3 o0°20 :g: o't
. . .8 . . .
A B EHE R b Bl P BB P
. 25" 14° 10°2 44'2
0 0°34 6 0°'9 6 0°30 o'o 0°27 o8
t. . . . . .
O g e s | e | e | e il e | 24
270 33701 3 | 10°9°° | 26°59°3% [ 183 1% | 1x-13 %3 [ 412!
Nov. 6] 33:37973%| 10°0°9 | 26:91 ©3% | 17:7 "4 | 11°46 °'3* | 39-8 *
0°35 07 032 19 0'33 1
26| o | §os [ Hon | 900 | 1o 387200
Dec. 6f 3438 273 | 82238 | 3785 020 | ages 3f f1aas O3 | 5aE 1]
16| 34°66 7°9 %3 | 28-09 27°1 13:72 ° % [ 332 16
0°s§ o's 022 39 027 1
26| 34°91 . 78 . | 2831 30'0 | 12° 1°6
/ 36 35_"030 78°° 28,49018 32939 ls,ggons gorxs













FIXED STARS, 1856.

422
— ]
APPARENT PLACES OF THE PRINCIPAL FIXED STARS
FOR TIIE UPPER TRANSIT AT GREENWICH.
Da 3 Hydrm et Crateris. § Leonis. o Urse Majoris.
y Y
of the
Moath. RA. |De Sowh| RA  |Dee. North| RA. |Dee Mok
h m o ] h m ) [} h m o !
II 12| 1359 | 11 41| 1522 | 11 46| 54 29
s » s L4 ] ”
Jan. 1| 852 ° |52z |42°67 5 338 "o |1a97 0 |297,,
ul 83 oy | 5463 [ 43000 032 ) 3270 ‘.: 15-46 o 42 29'1°%%
21| guxx o0l 570X o | 43731 | 3005 0 | 15792 0| 29°L o
31| 9°35 59°4 43°58 29'4 16-33 197
0°20 22 0°24 60'8 66 0°36 81'1
Feb 10 . . 616 . |43'82 286 |16 . 30'8 |
2o 97100 63-7 5.5 | 44701 0,19 28:2 04 16-o8 poid TR
Mar. 1 9'gz °.’; 65'5 .6 | 44716 o,“’, 28'0 ' 7 | 17°20 |70 [ 34°2 ‘:
1| 9-88°%® 671"’ 44°26 28°2 1735 215 | 3674
0°03 68 1°3 007 8 6 04 0°07 8 8 2°4
21] 991 . 4, | 44733 .., 286, | 1742 . |38°8. .
311 990 ooy | 6975 oug | 44735 o.or | 293 0.7 | 17:42 .20 | 4103 (3
Apr.1of 986 | c170°3 (.6 | 44°34 5., | 3070 .0 117°36 ) 43°7 5y
20| 980 7°°9 44°30 30°9 17°25 40°0
0'08 0'3 0'06 0'9 0°16 s 2's
o) 9°72 . | 71°2 ., | 44724 .5 (308 .. | 17709 ..., | 48°3 .
May 10| 963 2% | 714 22 1416 oeg | 33:7 0.0 | 16:90 5122 | 5000 1
200 9°53 5u50 73 . 44.0; 0°09 33958 16 ng; 514 1°0
30| 9°43 71°0 3 | 4379 344 164 53°4
0°10 0'4 o'10 o7 : 0°24 o6
June 9| 933 . | 706 . |43°88 35°1 .. | 1622 ., | 53°0,.
19| 9:23 2100 | 69°9 0.7 43-78 0100 1 35°6 0% | 15799 023 | 5372 O3
291 9714 ;.0 (6972 5.0 | 43:68 [ og | 3670 [} 15770 T ] 5379 op |
July 9| 905 ° % | 68:3°7 | 43-60 36°3 15°55 53°2
o°o7 6 1‘0 o'o8 6 o1 60':9 12
19| 898 | 73 ;0 | 43752 06 | 3674 0o | 75736 ooy | 5170 L6
29| 893 ooy | 6672 110 | 43146 01001 36+3 010 f 15719 007 4904 11
Aug. 880 pvor | 0572 g [ 43741 (iop | 3670 L[ 15006 L 01474 .
18] 88 64°1 4338 °% | 355 1496 45°1 %3 |
002 1‘0 o‘ox 8 o7 006 2°6 |
28] 890 1631 o 14337 .,1348 5| 14°99,.0,142°5,.
Sept. 7| 894 o.of | 6273 0. [ 43739 000 | 3470 0] 148 oo | 327833
-7l tgroz 6106 L0 H AR g |} 1, [aT4793 oopp | 3675 5. |
27| 9'14 61°2 °* | 4353 304 15°04 33035
0°16 o1 0'13 8 1°6 016 34"
. Oct. 930 . 61'1 . |43°66 . 29'8 .| 1520 296
17| 9do 13| Gy o | 4378 S8 abo 11t | a5egr 033 adea 3
27| 972 022 | 61°9 9" | 44703 027 | 26:0 2% | 15769 0% | 22°8 34
Nov. 6] 999 ° %7 | 62:9'"° | 44-28 °%5 | 23-82"% | 16:03 °'3* | 19-6 3"* '
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16) 11°92 | 22'9 . | 19°28 1707 | 44734 57
26 u'gl 02t 23293 | 19-16 °2 | 70°3 ot l4420? ;4 58"
b 8| s 2| e 0 e o Bt |G |5
16| 11° 22° 18-95 ‘0 43°94 ' 58-
35 o'14 5 o'9 2 :6 0°0g 6 09 g o'12 I
26| 1121 | 216 .| 18- . ‘1. |43°82 58-
H 36_ 1112 °°%9 20°3 1°3 L8_'_78°°8|67'1 1'0 43-,7—3009 58-
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Arg.

s@.ﬂauﬁﬁ.noo

D s e st e s b e e
OW O AV ¥ ~

C

o
180
181
182
183
184
185
186
187
188
189
190
191
193
193
194
195
196
197
198
199
200
201
202
203
204
30§
206
207
208
209
210
211
312
213
814
215
216
217
218
319
320
221
222
223
224

Polar Stars, for the terms of Nutagion involvmgl 2(q.

2 Urs. Min.

R.A. Dec.
s "
"329 |03
‘331 ‘o2
‘a3g| co2
cagy| ‘oz
‘ag7| ‘ot
238 | ‘o1
*239 |+o1
‘240 | *00
‘ago | ‘00
‘340 | ‘o0
‘340 | ‘o0
‘240 |—"01
‘239 | ‘o1
‘338 | cor
*336| ‘o2
‘235 | ‘o3
‘333 | ‘o2
‘231 | ‘o2
‘229 | ‘03
226 | ‘o3
‘323 | ‘o3
*220| ‘03
*216 ‘04
‘312 | ‘04
‘208 ‘04
‘204 | ‘o4
‘200 | ‘0§
‘196 | “-o§
‘190 | o3
185 {11
‘1791 ‘o5
*173| °o6
+168 *0b
*162 | °06
2111 *o6
‘148 *06
‘141 | ‘o7
‘1331 o7
‘126 | ‘o7
‘119 ‘o7
‘113 | ‘07
‘106 ‘o7
‘099 | o8
‘09z | ‘o8
‘o84 o8
1075 ‘o8

Nore.—When the Argument is on the right-hand side of the Table,
COTTREtiON TRUM be cuangrd.

FIXED STARS.

51 Cephei.
R.A.

[} »

‘018 - ‘99
‘014 ‘09
‘09 o9
‘005 09
‘00 ‘09
‘003 ‘09
‘008 ‘o9
013 ‘09
o1 ‘o9
‘021 *09
035 ‘o9
o9 . °09
‘033 ‘09
‘037 ‘o8
‘041 ‘0B
‘045 ‘oB
‘049 ‘o8
‘053 ‘o8
‘056 -o8
‘o060 ‘o8
063 +08
‘069 . -0y
‘073 . ‘o7
‘076 ‘o7
‘079 -o7
‘082 ‘o7
085 06
‘088  ‘ob
‘091 06
‘094 . "o§
‘097 - *0§
‘100 ‘0§
‘103 ‘0§
‘10§ ‘o4
‘107 ‘04
‘109 ¢ ‘04
‘111 04
‘113 ‘03
‘11§ °03
‘116 ‘03
‘117 03
‘118 ‘03
‘119 ‘o2
‘120 ‘o1
‘181 ‘o1
‘122 401

TABLE,
Showing the Correction to be applied to the preceding Ap

o Octantis. ' B Urs. Min.

”

‘os§ —‘09
‘040 ‘09
‘055 "99
‘a70 . '09
-o8§ )
‘100 ‘09
‘11§ ‘o8
‘130 ‘o8
‘144 o8
*358 o8
‘173 o8
*186 o8
‘so0 ‘o8
*313 o8
°336 o8
‘239 ‘o8
*2§1 ‘07
263 ‘o7
‘275 ‘07
‘387 0 ‘o7
‘299 Co7
‘310 ‘07
‘320 -of
*330 ‘06
‘340 06
‘350 06
‘359 | °°5
*368 | -o§
376 | ‘oS
3837 ‘o4
*390 1 o4
396 o4
‘403 | ‘o3
‘408 | ‘03
‘413 | °03
‘418 ‘03
‘423 ‘o2
‘427 ‘o3
‘430 ‘oI
‘433 ¢ ‘o1
‘434 . ‘o1
‘435  "oo
‘436 0o
436 00
‘436 ¢ ‘oo
‘436 o1

*00§
-003
*0c0
-003
*006
*008
*oI11
‘013
*016
‘019
‘021

*026
‘039
‘033
‘034
‘037
*039
‘042

+046
*048
‘050
‘052
‘054
*055
*0§7
‘059
o061
*063
+064
*065
067
*068
*070
‘071
‘072
‘073
‘074
‘075
+076
‘077
077
‘078

08
*o8
*08
‘07
-0y
‘07
‘07
0y
06
+0b
*o6
*ob
+06
-0§
‘08
-08
-04
“04
-04
-04
"03
‘03
-03
‘c2
‘02
‘02
‘c2
‘o1

t Places of Five

Y »
*159 =—=*
‘181 -o8
*143 -o8
*135 -o8
*13y -o8
‘118 -o8
- *109 -o8
*100 o8
‘091 o8
‘o8s o8
‘078 ‘o9
‘064 ‘o9
] i J
‘046  -o9
036 ‘09
‘os6 -0
‘o017 09
+008 )
‘003 *o9
‘o123 )
‘023 *09
‘032 *o9
‘041 ‘o9
‘050 -o9
*060o *o8
‘070 *o8
‘079 ‘o8
‘038 <o
‘097  co8
‘106  -o8
‘11§ *o8
‘124 o8
*133 *o8
‘143 'Oy
‘150 to07
‘158 -oy
-165 ‘o
‘173 *ob
‘179 *ob
186 ‘06
‘193 <06
‘199 -o3
‘306 ‘o§
‘212 ‘o5
‘218 © +og

Arg.
C

90
91

93

95

98

101
103

104
108

107

109
) $ (-]
111
II8
3¢}

wp

114 394

118
116
11y
118
I

130
131
132
133
134
125
126

128
129
130
131
132
133
154

‘078 —'o1 +°224 —'04 1
sign of the

197
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1856.
Jan. s0

21

22

23

24

25

26

27

MOON

Name. Mag-
a' Geminor. | 1§
B Geminor. | 1}
a’ Geminor. | 1}
8 Geminor. | 14
Moon Lu. |14°0
0 Cancri- - | 53
o Caneri- - | 43
0 Canori- -| 5%
o Cancri- - | 43
MoonILL.| - -
MoonILvu.|15'0
A Leonis- -] 43
¢ Leonis- -| 3
A Leonis- -| 4%
¢ Leonis- -| 3
MoonILL.| - -
MoonILvu.|16°1
B.A.C.3579| 6
p Leonis- %! 4
B.A.C.3579 ! 6
p Leonis- x| 4
Moon1ILt.: - -
MoonILuv.l 171
x Leonis- x| 4%
o Leonis- » | 4
x Leonis- « ! 4%
o Leonis- % | 4
MoonILL.| - -
MoonILv.| 181
» Virginis » | 4%
B Virginis - ' 33
y Virginis # | 43
B Virginis - | 3%
MoonILLr.! - -
MoonILv.|19°2
o Virginis -

38 Virginis -

o Virginis -

38 Virginis - 3
MoonIL.L.| - -
MoonIL.vu.|20°2

« Virginis -
14 Virgilnis -

¢

1
4

w n
Wi g
w »
Ve
»
83

w6 WM =W N

VWO WOV WO I
S AOHRW O W

w N

9 23 31°'14
9 37 41°47
9 31 30°25
9 55 54°81

10 21 7°§7
10 25 14°56

21 761
25 14'58
;9 33';5
2 30°79
57 36°06
13 43°34

57 36-08
13 43°37
4 54°052
26 52°58
38

28
43

10
10
10
I0
10
11

10
I1
II
11
11
II

1230
11 38 28'23
I 43 12732
1T 45 31°93
12 10 1'02
12 34 22°27
12 45 49°21
12 34 22°30
12 45 49°24
12 31 28'32
12 53 2°48
13 17 36°g;
13 27 21°

ar:

l
|

133°

124°

120°05

116°41

13°

I110°

108°93

107*
107"

IOZ'
108°

00
12849

6879

63°22

316237

80 (6170

61°19

74
23

g8

(o0 ]

44 6085
38 61°14

Q [}
3 1s
38 33

32 13

28 ;;

2

tg [T
I59

18 38
21 59
23 34
31 4

24 26
23 36

24 26
19 43

55

g0°
31

38

17 27 47°

155
JI0 3

15 5
10 3
I5 2
1z 30

7
-6 49
.8

VIO O
W wnp
w O 0V~

.7 20
23
41
. 128
0 40
2 46

0 40
2 46
1 22
413
10 2§
9

58-

11

6 ;ZI

27
24"

38"
28

700°

745°
783"

-—810°
831°

—84s°
853"

_855..
—851°1






























436 MOON-CULMINA'I‘ING STARS:
i At Greenmch 'h'lnsn.
N  Mag-f 4 " Var. of |Sideresl Var. o
M pitude. nghtpzmeo:monl JoBA. | Tove ] peclination. | L% D%
| in Time, 'ofhong. pas. mer. of Loag.
: | h a s ! s [ o r [
o Leonis - ¢! 4 |11 13 44°04 N. 6 49 .
Moon L u. j11-7{1r 23 47°12;108°55(61°13] 7 7 5§ 8‘—8«'4
MoonLL. |- -]11 45'23°05|107°55160°82) 4 17 §8-8] 857°3
» Virginis # | 4% |11 38 29°07: 7 20
8 Virginis - | 3% |11 43 13°19° I:~ 2 35
v Virginis » | 4% |11 38 :9'06! N. 7 20 !
3 Virginis - | 34 |11 43 13°18 2 35 i
‘ MoonI vu. {12°7]12 6 5':'04 107°22|60°69IN. 1 25 28°9;—866°6 |
Moon L. |- )12 28 18-32 107°55160°77S. 1 1331 869°3 &
y Virginis - | 33 |12 12 33° .o 8 i
y Virginis - | 4 |12 34 23°51 ° 40 '
" Virginis; 3% |12 12 33°86: .o 8
o Virginis - | 4 |12 34 zs'gl © 40
MoonI. u. |13°7]12 49 54°82|108°53|61°04| 4 2x 45°4{—865°0
MoonILL. | - - |13 1T 46°35{110°17{61°50] 7 xg 43°8 8535
¢ Virginis - | 44 |13 2 31°45 44
« Virginis - | 1 |13 17 38°25 I:m 35
6 Virginis - | 44 13 2 31°46 4 46
o Virginis - | 1 |13 17 38-25 10 2§
MoonI.v. |14-8]13 34 1°40({112°45(62° 15| 10 2 37°4/—834°1
x Virginis - | 4 |14 35 14°86 9 36 |
A Virginis - | 4 J14 11 21°09 IS.I;'. 42
« Virginis - 4 |14 5 14°87 S. 9 36 i
A Virginis - | 4 |14 11 21°10 12 42 .
MoonILL.| - -}13 58 53°52{115°50|62°97] 12 46 485 —806°3
MoonILu.|15°8)14 22 20°14|119°03{63°96| 15 24 31°7| 969°3
o' Libree - - | 23 |14 42 56-78 15 2
20Libre - - 34 J14 55 40°78 |S.z4 43
i
o' Libre - -| 24 |14 42 56';9 | S.15 26
2o Libre - -| 34 |14 55 40°30 '. 24 43
MoonILL.| - - {14 46 32°29|123°0865°08] 17 §3 50°6.—722°1
MoonILv.[16°8| 15 11 35'91 127°58{66°33] 20 12 40'0l 664°2
p Scorpii- -| 4 1548 1°78 28 47
¢ Scorpii- -! 3 |15 51 51°17 . |S.zz 12
22| p Scorpii - -! 4 1548 180 | S.28 47
¢ Scorpii- -, 3 |15 51 51°20 22 12
MoonILL., - - |15 37 35°42|132°38|67°63| 22 18 45°7—594°8
MoonILy. 17°9116 4 33°531137°30|68-95| 24 9 47°4] 513°4
i o Scorpii- - | 14 |16 20 36°71 26 6
| + Scorpii - - 33 }16 26 57°14 S.27 55
23| a Scorpii - - 15 |16 20 36°7;3 i S.26 6
T Scorpii- -1 34 |16 26 ,7'1§ 27 55
MoonILL.l - 116 32 30°29 142'1: 70°23(S.25 43 19°9|—420°0

L

———

e —————)






458 MOON-CULMINATING STARS.
At Greenwich Transit.
Dete. Name, Mag- v“i: %I:_ | 3
mmép%- ORA | Dol Dectintion. |
of Long. ol
1856. h m s 8 s ® ' »
May 1] MoonILu.|27-2] 0 46 33°19{136°04|68-69N. 3 38 14°9l4
2] MomILw|- -] 1 13 56°18|237°93|60°15IN. 7 14 33|+
MoonILu.|28-2] 1 41 46°41(140°56|69°80] 10 43 44°
3] MoonILL. - -] 2 10 11°g0}i43°78|70°62[N.1g 3 36-4{-+4
MoonILu.|29°2| 2 39 1878 |147°42|71°53] 17 9 54°1
4| MoonLy. |- -] 3 645°5s|151°04)78°48[N.19 58 59814
5] MoonLu. |09} 3 3; 20°01|154°65]73-38 [N.22 27 28-74
MoonLz |- -] 4 '8 34'89|157°70| 74°15| 4 33 s0°of
6] Moonl u.|2'0] 4 40 21°29|159°84]74°'69[N.26 11 8-44
MomL n.[- -] 5 12 26°1§]1 zo 3174931 37 33 x4°
7] Moon L u. 30| 5 44 33°03]|160°17|74°83[N.28 4 s1-74
Moon L r.| - - | 6 16 24°38|158-13]|74°35] 28 19 9-Gl4
8] n Geminor. 4 6 6 10°7 .23 33
§ » Geminor. | 3 | 6 14 14°5 22 32
MoonLu. | 4'0| 6 47 42°96]154°75|73°55] 28 6 x0°1|—
MoonL . |- -] 7 18 14°14|150°29|72°46| 27 27 38-6
o Geminor. | 14 | 7 25 24°47 33 12
B Geminor. | 1§ | 7 36 30°07 IN.28 22
9]|a* Geminor. | 13 | 7 25 24°45 N.32 13
B Geminor. | 13 | 7 36 30 o5 28 23
MoonLu.| 5°1 g47 gs 145°09 | 71°17 z6 25 50°1|—
Moon L r.| - - 16 1 é 139°52 | 6976 g 183
Y Caneri--| 4 | 8 1 35 5
y Caneri- -| 43 | 8 34 s7° 3I 21 59
10]y*Cancri--| ¢ | 8 1 46'74 25 56
y Caneri- -| 43 | 8 34 5730 21 59 -
MoonLuw.| 6°1{ 8 43 35°25{133°91|68-31| 23 32 38'5-
MoonL L. |- -] 9 949°45|128-52|66°88] 21 26 26°9
ECaneri--| 53 ] 9 1 5°0 22 38
A Leonis - - | 43 | 9 23 30°69 IN.23 36
11| £ Cancri--| 55 | 9 1 5'2; N.zz 38
A Leonis - - | 43 | 9 23 30° 33 36
MoonLu.| 7°1 | 9 35 1°37|123°55|65°54 317 33—
MoomLL |- -] 9 59 16°90|119°14 {6432 56 37°5
1 Leonis - -1 3% | 9 59 2951 17 38
h v Leonis- -|{ 2 |10 12 2°80 .20 34
‘ 12| % Leonis- -| 3% | 9 59 39-50 .17 28
v Leonis- -] 2 J10 12 2°% 20 34
‘ MoonL u.| 82 10 22 43737 115°38(63°26N.x4 37 4-%.



















464

1856.
une 22

23

24

25

26

27

28
29
30

Juy 1

MOON-CULMINATING: STARS.

MoonII. v.
+* Aquarii -
3 Aquarii -

7* Aquarii -
3 Aquarii -
MoonIL. 1.
MoonIL u.
30 Piscium -
33 Pisciom -

30 Piscium -
33 Piscium -
MoonII. 1.
MoonIL u.
20Ceti - - -
s Piscium #»

20Ceti - - -
¢« Piscium »
Moon IL. r.
Moon 1L v.
» Piscium -
= Piscium x

z Piscium -
«~ Piscium »
Moon IL. 1.
Moon IL v.
31 Arietis
B.A.C. 845»

31 Arietis #
B.A.C. 845x
Moon IL. L.
MoonII. vu.

3 Arietis -
17 Tauri - -

MoonIL 1.
MoonII. uv.

MoonIL L.
MoonILv.

MoonIL 1.
Moon II. v.

MoonIlL L.

20°2

5%

5%
212
4%

[ ]
F'S
[ e

s pn®

N
w !

wds s

N ]
W P
oo

w !

N,
ool S R SRR S
w ]

26°4
7°4

285

h m s
22 23 20°68
22 41 59°
22 47 x-gg

22 41 59°62
22 47 :'gz
22 50 25°8s
23 16 57°16
23 54 35°72
23 57 59°08

23 54 35°76
23 57 59°11

23 43 ‘12
o 50°99
© 45 40°07
O 55 29725

45 40°10
55 29°28
34 40°50
0 43°51
23 47°65
29 28°83

- -~~000

23 47°68
29 28-87
26 5865
53 41°83
28 47°40
37 10°13

28 47°44
37 10°16
21 1°9%
49 6°15
g 24°31
36 20°07
17 58'38
47 41°82

18 11°81
49 21°53

20 58-98
5 52 48°33

6 24 31°54

N N et e

W Pph WL LWL NN

] s
137°08 69-03

53
13-46

rY-

129°85 67°16

129°18

6701

129°2
6728

130°3

132°30 6778
135°03 63'47

69°33
70°31

138°43
142°33

146° 50

71°33
150°60

72°34

73°21
73°90

74°30
74°35

74°04

154°29
157°16

158-85
159° 11

157°83

Vi
P -
lh

.
. .
-7

x: 18' 47"4 9"&

10 35

ax
10 35
1t 1o §3°
z z; 47':'

e
9 b

T XX
.1§J;
LT 3

2E8EG% «
85
6

4=
100}

+

11°614 886°

812

o 52 8'7+7=3'|
. 620°

29 33°

o4 50

37

+ 241°

4 38+ 1oy

28 10 5I°4]—

34







466 MOON-CULMINATING STARS.

r At Greenwich Transit.
Date. Name. Mag- Apparent v:i_f_ m V:r’
lmtudz.mghtATm iflhonr s Sem, | Veclination. ll(;xi
a Jine, of Long. |pes. mer. of L

1856. h m s . ® , ot =

Julyxr| MoonLyL. |- - |14 34 46°98|121°33|64°92[S.17 15 11°7|=—72

s Libre- -| 6 |14 38 3°49 14 51

o' Libre - - | 2§ |14 42 56°95 S.15 26

12| 5 Libre - - 14 38 g-so S.14 51

o' Libre - -| 234 |14 42 56°94 15 26
Moon L uv. | 10°4] 14 59 31°55|186°20|66°23] 19 35 52-8|—67i
MoonLy. | - - |15 25 17°79|131°59|67°64| 31 45 3°6| 61

n Libre - -] 44 |15 36 o°8 15 13

A Libree - -| 4 |15 45 1°33 Is.tg 44

13] v Libree - - | 43 {15 36 o°88 S.15 13

A Libre - -| 4 |15 45 1°832 19 44
Moon L wu. [11°5]15 52 11°10|137°34|69 12| 23 40 1§5°1f=53l
MoonLr. | - - |16 20 14°27|143°18|70°59] 25 18 50°4] 44

a Scorpii- -| 1§ 16 20 3;'59 36 6

v Scorpii- - | 34 |16 26 58-09 |S.zy 55

14| « Scorpii- - | 1§ |16 20 37°58 S8.26 6

* Scorpii- -| 34 |16 26 58-0g 27 55
Il MoonL v. | 12°5]|16 49 26°59|148°80{71°98| 26 38 o©°-s|—34
MoonLv. | - - |17 19 43°08|153°81|73°19] 27 34 58°3] 22

0 Ophiuchi- | 34 |17 13 12°95 24 51

d Ophiuchi-| 4 |17 18 12°62 S.29 44

15| 6 Ophiuchi-| 3§ |17 13 12°95 S.24 51

d Ophiuchi-| 4 |17 18 1262 :g 44
Moon L.u. |13°5]17 50 53°94|157°80|74°13] 28 7 11°2|— g
Moon L L. [ - - |18 22 44°87|160°43|74°74| 28 12 34-0|4 4

¢ Sagittarii | 44 |18 36 42°71 27 8

o Sagittarii | 3 |18 46 23°34 |S.26 28

16| ¢ Sagittarii | 44 |18 36 42°71 S.27 8

o Sagittarii 3 |18 46 23°35 26 28
MoonILu. ¥4°6]18 54 58-18|161°501%4°98) 27 49 45°2|418
MoonLyL. - - |19 27 14'61{160°96|74°83] 26 58 17°5 32

I* Sagittarii 4§ |19 27 59 59 25 13

b Sagittarii 5 |19 48 9°56 S.27 33

17| * Sagittarii 43 |19 27 §59°60 S.25 12

b Sagittarii 5 |19 48 9°57 27 33
MoonIl.u. x5°6]20 1 44°20|158:86|74°33| 25 38 42°0|446

¢ Capricorni 43 |20 37 36°94 25 47

v Capricorni §4 |20 43 1643 S.27 27

18| ¢ Capricorni 4% |20 37 36°96 S.25 47

w Capricorni 54 |20 43 16°45 27 27
MoonlILr - -Jzo0 33 12°32/155°67|73°57] 23 52 26°5/459.
MoonlL uv. 16°6|21 3 §57°26|151°73(72°61]| 21 41 47" 4+ 70

y Capricorni 4 |21 32 9°31 S.17 19







468 MOON-CULMINATING .

Mag- Var. of Sidereal | Varot
Date. N .
T ritade JsRA. Time ' pDeclination. | <% D¢
i of Long. mer of Long.
1856. h m s N . o 1 = ’
July26] 3 Tauri - - 4 [ 4 14 38°90 17 12
¢ Tauri - -! 34 | 4 20 13°59 18 51
MoonILL.! - -] 3 58 21°63 149°65 72°24 24 o 37°8/4 565
_ MoonILu.j24 9| 4 28 36°52 152°73 72°99 25 42 2°2; 447
s Tauri - - 43 | 4 54 30°22 21 23
g Tauri - -| 2 5 17 12°17 28 29
27) « Tauri - -] 4% | 4 54 30°25 N.21 23
g Tauri - -| 2 § 17 12720 28 zg
MoonILL.l - -] 4 59 23°97 15501 73°52| 26 58 58-2/4 32079
MoonILu.|26°'0] 5 30 32°46 156°20 73°79 .27 50 10 188
28] MoonILr. - -| 6 1 47'56 15608 73°73 .28 14 24°64 550
MoonlILvu.|27°0] 6 32 5308 15460 7334 28 12 2°6-— 77°
29| MoonILr.|- -] 7 3 3292 151°83 726 7 43 54° 3i— 203"
MoonILLu.|28'0] 7 33 32°88 148-00 71°66 26 §1 10-2| 331
30| MoonlLr.|- -| 8 2 41°83 143°39 70°47 = .25 35 52-0-— 428
MoonILvu.|29°0] 8 30 52°39 138:33 6917 24 o 26-8 533
31 MoonL L. |- -] 8 55 45°44 133°35 67°81 .22 7 21-8|— 605"
Aug. 1 MoonLu.| 0°6| 9 21 54°88 128:27 6646 .19 59 13-7— 674'0
MoonILy. l- -] 947 5'xzirz3'51 6519 17 38 33°6/ 730"
2l Moonlv.|1°7]10 11 20'96i119'23 64°04 .1§ 7 42°6/~ 776
Moonl.1.| - -J10 34 48-77!115°51 63°03 12 28 50°-3 811"
3 MoonL v.| 2°7 |10 57 35°84|112°45 6220 .9 43 53°2/— 83770
MoonIL.L. | - -|11 19 §0°12|110°05 61°55 6 54 36°7| 8s4-
4] MoonLu. | 37|11 41 39°85(108°35 61°10 . 4 2 34°5/— 8647
MoonLvr. | - -|12 3 13°47|107°37 60°85 1 9 12-3 868
= Virginis+ | 5 |11 53 30°40 7 25
n Virginis - | 34 |12 12 33°09 o 7
§| » Virginis+ | 5 |11 53 30°40 .7 2%
» Virginis - | 33 |12 12 33°08 .0 7
Moon L. v. | 4°8 |12 24 39°51]!107°09 60°81 I 44 11°4'— 86479
MoonL L. |- -|12 46 6°54|107°53 60o'97 4 36 1, 8557
v Virginis - | 4 |12 34 22°79 o 40
¢ Virginis - | 5§ |12 46 52°96 8 45
6| v Virginis - | 4 |12 34 22°78 o 40
¢ Virginis - | 5 12 46 52°95 8 45
Moon L v.| 58 |13 7 43°22|108°70 61°35 726 3°3— 8403
MoonI. L. | - - |13 29 38-23|110°59 61°92 10 12 3°6;— 818"
a Virginis - | 1 |13 17 37°66 10 25
m Virginis - | 54 |13 34 4°60 758
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e —
At Greenwich Transit.
Mag-| Var. of [Sidereal Var.¢
Date. Name. . Apparent | i AL | Time off _ I
nitude. ngl;: x;s:::mn ‘ixn + bour |(’s Sem. Declination. i:.‘ ke
of Long. (pas. mer of Lon
1856. h m a . s o ¢ = '
Aug.14[ ¢ Sagittarii | 4% |19 53 51°31 S.28 6
Moon L v.|14°1]20 32 g'g; 156°82(73°92] 23 48 47°8{+ 6n
Moon L. | - -f21 3 8-57(153°52|73°09]| 21 33 §5°¢f 73
« Capricorni| 5 |21 14 16°65 17 27
¢ Capricorni| 4 |21 18 29°75 S.23 2
15| + Capricorni| 5 |21 14 16-66 S.17 27
¢ Capricorni| 4 |21 18 29°76 zg s
Moon Lu. | 15° 1|21 33 28:73(149°80|72 15| 18 56 25°5|4 83t
3 Capricorni| 34 |21 32 852 16 47
s Aquarii -| 44 |21 58 42°48 18.14. 34
16] 3 Capricorni| 3% |21 33 853 S.16 47
¢ Aquarii -=| 44 J21 58 42°49 14 34
MoonlL1L.| - -]22 5 26°07|145°89(71°20| 15 59 31°2[4 oz
MoonILv.| 16-1]22 34 15°37|142°40(70°33| 12 46 43°4| o9
A Aquarii -| 4 [22 45 8'92 8 a1
¥ Aquarii - § [23 11 31°04 S.10 24
17| A Aquarii -| 4 |22 45 8°94 IS. 8 21
Y Aquarii -| 5§ |23 11 31°05 10 24
MoonILL.| - - |23 2 25'65|139°42|69°57] 9 21 45°2|4104
Moonll.u.|17°2]|23 30 4'09|137°11|68 99 548 21°2 108
3o Piscium - | 44 |23 54 37°27 6 49
l 33 Piscium -| 5 |23 58 0°63 6 31
} 18| 30 Piscium - | 4% [23 54 37°29 S. 6 49
i 33 Piscium -| 5 23 58 o0°6;5 6 31
i MoonILL.| - - |23 57 19°38|135°5868-61[S. 2 10 14 0|+ 109
' MoonlL.u.| 182 0 24 21°27|134°88|68°45|N. 1 28 59°4 109
’ « Piscium «| 4 | o 55 30°9o 7 7
e Piscium % | § 1 05972 N. 4 53
19| ¢ Piscium #| 4 | o 55 30°93 N.7 7
: e Piscium » | 5 1 0 59°74 453
! MoonILL.| - -| o 51 19:80| 13502 (68" 51 g 5 50° 1[4 107
MoonlLu.|19°2| 1 18 24'90|135°67|68°79 36 58-8/ 103
= Discium » [ § I 29 30°§5 11 24
54Ccti - -%| 6 | 1 43 16°07 N.10 20
: 20| ~ Piscium # | 5 I 29 30°§7 Nt 24
! 54Ceti- - | 6 | 143 16°10 10 20
' MoonILL.| - - | 1 45 46°01/137°67!69-26] 11 59 13°8l4 g8
! MoonILu.|20°3]| 2 13 31°42 140°00|69 88| 15 9 33°6] g1
= = Arictis -| § 2 41 17°83 16 52
! 3 Arictis -| 4 | 3 3 26°07 N.19 11
21| = Arietis -| 5 | 2 41 1785 N.16 353
3 Arietis -| 4 3 32611 19 II
i MoonILrL.| - - 2 41 47°85|142°81|70°63|N.18 5 4°8/4 83¢
/. .
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T At Greenwich Transit.
Mag- Var. of |Sidereal Var
Date, Name, . . Apparent RA. |Ti ‘J s 1
nitude, Rnght_: AT'::M 1:..1 hour I('lll;:m. Declination. il(l.ll
l of Long. 'pas. mer. of

| 1856. h m s ‘8 s (] ¢ =

Sept. 1|  MoonLt. |- - |12 30 22°25|107°05/60°70(8. 2 39 5-8/—86
2| MoonLu.| 3'1 |12 51 49°74]10 -6; 6o0°91[S. g 31 24°7]—8s
MoonLL.|- - |13 13 28°20|108-88|61°31 20 41°2| 83

3| ¢ Virginis -| 43 |13 2 30°59 S. 4 46

e Virginis -| 1 |13 17 37°42 10 25
Moonl. u.| 4°2 |13 35 25°55|110°79|61°g0] 1I § 35°0l—81
Moonl.L.| - -]13 57 49°66|113°34(62°67] 13 43°s| 77t

x Virginis -| 4 |14 5 14°20 9 3

a Virginis -| 4 |14 11 20°45 S.12 42

4| « Virginis -| 4 |14 5 14°18 S. 9 36

A Virginis - | 4 |14 11 20°44 12 42
Moon L u.| 5°2 |14 20 48-26(116°53{63°61] 16 16 37°-gl—173!
MoonL L. | - - |14 44 28°72120°31(64°69]| 18 39 42°1| 69«

a'Librm - | 2§ |14 42 §6°30 15 26

zoLibrm - - | 34 |14 55 40°33 S.24 43

5| a'Librw - -| 24 |14 42 56°28 S.15 26

20Libree - -| 34 |14 55 40-31 24 43
MoonI.c.] 6°2 |15 8 57°85(124°63]65°'92] 20 52 11-8/—63:
Moon L v. | - - |15 34 21°44(129°37(67 22| 22 52 12°3| 56

p Scorpii- -| 4 |15 48 1°71 28 47

3 Scorpii- -| 3 |15 51 51°16 S.22 12

6] p Scorpii- -| 4 |1548 1°69 S.28 47

3 Scorpii- -| 3 |15 51 51°14 22 12
MoonLu. | 7°2 |16 0 43°82|134°40|68°58] 24 37 39°2/—48"
MoonIL r.|- -]16 28 7°20(139°50/69°93] 2 19°5| 39

a Scorpii- -| 14 |16 20 36°92 26 6

T Scorpii- - | 34 |16 26 57°41 S.27 55

7| « Scorpii- -| 13 |16 20 36°90 hS.zG 6

7 Scorpii- »| 34 |16 26 57°40 27 55
MoonI. u. | 8-3 |16 56 31-08|144°43|71°19| 27 15 §5°1|—29¢€
MoonI. L. | - -]17 25 51°65(148°90(72°32] 28 4 5'5 134

A Ophiuchi- | 4% |17 32°04 26 23

6 Ophiuchi- | 34 |17 13 12°39 S.24 51

8| A Ophiuchi- | 4% |17 6 32°02 S.26 23

6 Ophiuchi-| 34 |17 Ig 12°37 24 51
MoonLu.| 93|17 56 1°61(152°61|73°24| 28 28 51°5/— 61
MoonL .| - - |18 26 50°23|155°30(73°88]| 28 28 14°5|4 68

¢ Sagittarii | 43 |18 36 42°41 27 8

o Sagittarii | 3 |18 46 23°08 S.26 28

9| ¢ Sagittarii | 43 |18 36 42°39 S.27 8

o Sagittarii 3 |18 46 23°07 26 28
MoonI. u. |10°3/18 58 4-18|156°80(74°22(S.28 o 56°5|4204































482 MOON-CULMINATING STARS.
At Greenwich Transit.
Date. Name. Mag- Apparent Var. of | Sidereal ) Vaz. of
nitade. | Right Ascension| £ B A-| Time off pectination, | %D
s Time. | of Long, [pas. mer] of Long.
1856. hm s s s o r » »
Nov.z3| MoonILu.|26°5]|13 36 45°91|111°41|61°96)S.1x 6 1x-Oj—B813°1
241 MoonILr.|- -]13 59 19°81|114°25 Gz'zg Ié 4; 86-0l—781°3
MoonIL.vu.|27°5}14 22 30°16|117°67|63" 160 18 a2-4] 74174
25] MoonILL.| - - |14 46 25°36|121°61 64.-Zzls.18 41 33°6—692°1
MoonIL u.|28°5]15 11 10°36|125°95|65°88| 20 54 13-8] 632°8
26] MoonILr.| - - ]J15 36 49°08)|130°53 67'toFS.zz 53 58-0l—3562'7
MoonILv.|29°6J16 3 23°32]135°17|68°31] 24 38 34°2| 481°5
27] MoonLr.|- -]16 28 33°34|139°42(69°4715.26 5 48-9/—389°1
28] MoonIu.| 0'8 J16 56 50°98|143°42[70°50[S.27 13 32°2|—286"
MoonLL | - - |17 25 52°51/146°69(71°35| 27 59 46°9 174
29] MoonlLu.| 19 xg 55 27°66|148°99]71°95S.38 22 §5°3|l— 55°9
MoonL1. | - - f18 25 23°76|150°16|72°26] 28 21 50°6i4 67°3
30] MoonLu. | 2°9 |18 55 26°84 150°15|72°29|S.27 55 §8-2]|+191°5
MoonLL. | - - |19 25 23°02|149°04|72°05] 27 § 22°1| 31379
Dec. 1] A* Sagittarii | 44 J19 27 58-38 IS.25 12
b Sagittarii | 5§ |19 48 8-40 27 33
MoonL vu. | 4°0 |19 55 ©0°06|147°00[71°56] 25 50 43° 144316
MoonLx. | - -]20 24 8-28|144°28)|70°91] 24 13 x2°7 s542°1
¢ Capricorni|{ 4% |20 37 36°07 25 47
o Capricorni| 53 |20 43 15°58 IS.z7 27
2| ¢ Capricorni| 44 |20 37 36°06 S.25 47
o Capricorni| 5% {20 43 15°57 27 27
Moon L. u. | 50 J20 52 41°39|141°20| 70 15] 22 14 27°9|4643"7
MoonL L. | - - |21 20 36°67|138°03|69°36] 19 56 23°0f 735°3
¢ Capricorni{ 4 |21 18 28-%8 23 2
v Capricorni| 4 J2r 32 8-88 |S.x7 19
3] ¢ Capricorni{ 4 |21 18 28-77 S.23 2
y Capricorni{ 4 |21 32 8-87 17 19 f
MoonL.uv. | 6°0 {21 47 54°731135°03|68°60f 17 21 4°3|4816°0
MoonLr. | - - |22 14 39°05|132°44|67°93| 14 30 43°7] 885°5|
s Aquarii - | 43 |21 58 41°79 14 34
6 Aquarii -| 44 |22 9 16°36 S. 8 30
4| ¢ Aquarii -} 43 |21 58 41°77 s.:; 34 i
6 Aquarii -] 44 {22 9 1635 30
MoonILv. ] 71 §22 40 55°48 |150°41{67°41] 11 27 38°0/4943°6
Moonl.r. { - -|23 6 51°79|129°10|67°06] 8 14 5°1|4990°0
$ Aquarii -| 5 |23 6 54°57 6 49
Y Aquarii -| 5 |23 11 30°86 S.10 24
L |







484 MOON-CULMINATING STARS.
At Greenwich Transit.
Date. Name. Mag- Apparent Var. of |Sidereal
l.ﬁtude. Righi;Aﬁse::lion an.lll:‘oAn.r m;n_ Declination.
of Long. pas. mer.
1856. h m s s 8 o 1
Dec.12] MoonILr.|- -] 6 o 38-67|168°91|76°82[N.28 22 19°§
MoonILu.| 15°3] 6 34 11°95]/166°30|76°32] 28 16 10°1
s Geminor. | 4 | 7 16 51°47 28 s
a' Geminor. | 13 | 7 25 29°23 N.32 12
13| + Geminor. | 4 | 7 16 51°49 N.28 3
a’ Geminor. | 1§ | 7 25 29°26 32 12
MoonILr.| - -| 7 7 2'89(161°92|75°20] 27 40 Z'o
MoonILu.|16°4] 7 38 52°72|156°21)73°84] 26 36 36-3
Y*Cancri- -| 4 | 8 1 50°96 25 56
6 Cancri- - 5% | 8 23 27°00 IN.18 35
14|¢* Cancri--| 4 | 8 1 50°99 N.25 56
6 Cancri- -| 54 | 8 23 27°03 18 3
MoonILy.| - -] 8 9 28'61|149°69|72°27] 25 45°5
MoonILu.|17°4| 8 38 43°95({142°86|70°57] 23 20 1'51 590°0
§ Cancri--| 54 | 9 1 8°55 22 38
A Leonis --| 43 | 9 23 33°90 t.zg 36
15] & Caneri- -| 58 | 9 1 8°58 22 38
A Leonis--| 43 | 9 z% 33°93 23 36
MoonILL.l - -] g 37°721136°15|68°87] 21 13 53’2
MoonILu.|18°5] 9 33 13°34|129°88|67°25] 18 53 38-3
n Leonis- -| 34 | 9 59 32°21 17 2
g Leonis- - | 2 |10 12 §5°37 N.z0 34
16| v Leonis- - | 33 | 9 59 32°24 N.17 28
v Leonis- -| 2 |10 12 §5°40 20 34
MoonILr.| - -] 9 58 37°28|124°24|65°75] 16 22 14'6—;
MoonIL. v.| 19°5| 10 22 58'02|119°35|64°43 Ig 42 18°0
¢ Leonis -*| 5% |10 53 20°00 52
% Leonis - x| 4% |10 57 3835 N. 8 7
17] ¢ Leonis- # | 54 |10 53 20°03 IN. 6 52
x Leoris - # | 44 |10 57 3839 8 7
MoonILx.| - - |10 46 25°06|115°29]|63°31] 10 56 3°8]—843°6
MoonILv.[20°5]11 ¢ 8'29 112°07|62°40] 8 5 26°6
7 Leonis- -| 4 |11 20 34'80 3 39
» Virginis» | 43 |11 38 30°41 7 20
18] r Leonis- -| 4 |11 20 34°84 WN 3 39
» Virginis * | 43 |11 38 30°44 7 20
MoonIL .| = - |11 31 18°06|109°68|61°72] 5 12 4°'y[—871°2
MoonILu.|21°6]11 53 4°06|108°12]61°27 2 17 24°2
1o Virginis - | 6 |12 2 21°27 2 42
n Virginis - | 33 |12 12 34°93 fi o 8
19|10 Virginis - | 6 |12 2 21°30 N. 2 42
n Virginis - [ 33 |12 12 34°97 N.o 8
MoonILL.[ - - |12 14 36°11|107°35|61°04S. 0 37 18°5/—871:6







486  MOON-CULMINATING STARS.

At Greenwich Transit.
Date. |  Name, (M8} pppureny | Vorof |Sideres) v
aitadeRight Ascension Qo oeeot] Destination. | L01
of Long. mer. of L

1355. ¢ h m s s s o r »

Dec. 31] MoonL v.| 4°3 |22 34 56°79|132°04|67°71|S.13 4 31°O|+491
MoonLy. |- -|22 51 6°43|129°68|67°11] 9 §5 §5°-8|496

8 Aquarii -| 3 |22 47 2°63 16 35

¢ Aquarii -| 5 |23 6 54°30 8. 6 49

|

|



[

ECLIPSES OF THE SUN AND MOON.
{

X the Year 1856 there will be two Eclipses of the Sun, and two of the Moon.
L—A Total Eclipse of the SUN, April 4, 1856, isvisible at Greenwich.
Begins on the Earth generally April 4¢ 15" 44™°9, Mean Time at Greenwich,
in Longitude 44° 39’ E. of Greenwich, and Latitude §8° 51’8,
Central Eclipse begins generally April 4¢ 16 57m-6,
in Longitude 48° 58'E. of Greenwich, and Latitude 78° 47'S.
Central Eclipse at Noon April 44 172 16m°9,
in Longitude 101° 28’ E. of Greenich, and Latitude §7° 53S.
Central Eclipse onds generally April 44 19b 38,
in Longitude 162° o’ E. of Greenwich, and Latitude 23° 58'S.
Ends on the Earth generally April 49 20" 16=-5,
in Longitude 146° 17'E. of Greenwich, and Latitude 3° 42’ 8.

“The central and limiting lines of the Eclipse, in the annoxed diagram, have
Doen Iaid down from the following calculated positions :— .

\

\

Line of Central and Total Eclipse.

Longitude. Latitude. Longitude. Latitude.

(] ! (] o

! ’
48 58E. 78 47S.|| 120 50E.| 37 218,

70 35 74 33 123 47 34 32
83 1 69 57 126 57 31 55
9z 12 64 59 131 23 28 57
99 56 59 13 137 36 26 4
106 55 52 36 143 32 24 27
IIr 30 47 37 149 11 23 42

114 42 44 o 155 8 23 31 ,
40 438. )l 162 oE.| 23 588, ' Ii

1
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488
Northern line of Simple Contact.
o 1 °o 1 o
42 478.| 100 9E. 4 398.
40 53 10§ aI o a5N.
39 34 111 35 5 12
37 24 9 59 9 39
33 48 128 46 1z 2%
28 24 135 30 13 45
21 41 || 142 30 14 11
15 36 47 7 14 15
9 588.|| 157 4E.| 13 38N.
Eclipse begins at Sun-set. Eclipse ends at Sun-rise.
Longitude. Latitode. Longitude. Latitude. Longitude. Latitode.
x33° c’:E. 8; 35'S. 176° 3éE. z; les. 3: xéE. 4.: 49'8.
168 5 79 12 175 19 21 45 28 8 43 40
177 55E.| 73 36 173 33 15 34 25 35 45 47
178 49W.| 67 38 172 1 9 4 23 24 49 13
178 38 63 2 169 58 2 408.] 22 12 54 41
178 18 55 48 167 41 I 34N} 20 45 58 49
179 8W.. 49 18 165 31 7 7 21 19 65 2
179 47E.| 43 o 162 54 10 36 23 52 71 13
178 38 37 3 160 8 12 44 30 36 76 52
177 30E.| 31 34S.|| 157 oE.] 13 36N.] 46 ar 81 123
73 §I 83 136
103 45E.| 83 41S

[
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IL—A Partial Eclipse of the MOON, April 19, 1356, invisible at Greenwick.

A =
First contact with the Penumbra - - 18 153
First contact with the Shadow - - - 19 34°1
Middle of tho Eclipse- - - - - - 21 6°4 Mean Time ot
Last contact with the Shadow « - - 22 38y Greenwich.
Last contact with the Penumbra - - 23 57°5 -

At these ﬁmumpochvelythomeﬂlbemtheZemthofﬁepheuvh
positions are,

(-] ’
Longitude 95 35 : Latitude u° 35'8.
114 43 I 53 .
137 9 'W. of Greenwich. 13 1% :
159 34 12 3%
178 43 13 518

Magnitude of the Eclipse (Moon’s diameter = 1) 0°706 on the Northern Hmb

The first contact with the Shadow occurs at 78° from the Northernmt \
point of the Moon’s limb towards the East.

The last contact at 26° towards the West.

|
| l
l

|
|

III.—An Annular Eclipse of the SUN, Sept. 28, 1856, invisible at Greenvich- |

Begins on the Earth generally Sept. 284 13% 29m-7, Mean Time at Greenwichs
in Longitude 70° 3%’ E. of Greenwich, and Latitude 65° 56’ N.

Central Eclipse begins generally September 28¢ 15 19m*5,
in Longitude 156° 20’ W. of Greenwich, and Latitude 80° 6’'N,

Central Eclipse ends generally September 284 16 38m-2,
in Longitude 164° 8’ W, of Greenwich, and Latitude 41° 44’ N.

i Ends on the Earth generally  September 284 18k 28m+o, \
I in Longitude 170° 15’ E. of Greenwich, and Latitude 7° 54'N.

1

. : , .
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The central and limiting lines of the Eclipse, in the preceding diagram, have b
laid down from the following calculated positions :—

Lipe of Central aud Annular Eclipse.

Longitude. Latitude. Longitode. Tatitude,

! o ] o

156o 20W.| 8 6N.f 170 54.'E. st 36N.
169 7 79 3 173 20 48 46
178 14 W 77 27 175 14 47 6
174 40E.[ 75 1 177 34E.| 45 31
168 18 69 46 179 25W.| 44 1

166 58 66 14 173 47 42 22
166 39 63 30 || 170 35 41 53
166 54 6o 54 167 26 41 43

167 54E.| 357 12N.|| 164 8WJ| 41 4N

Southern line of Simple Contact.
Longitude. Latitade. Longitude. Latitude.
58° zsIE. 53 séN. 13; 9IE. x: 7'N.
70 15 50 1 135 25 8 54
83 47 47 43 140 o© 4 18
94 29 4 36 145 1 o 29N
103 21 40 44 150 38 2 358
110 43 36 15 157 © 4 54
116 51 31 14 164 16 6 30
122 6 25 43 173 4BE. 7 20
!l 126 41E.| 19 56N.§| 179 23W. 7 228
Lr — —
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PHENOMENA, 1856.

ELEMENTS OF THE ECLIPSES OF THE SUN.

1856. April 4. September 8.
h m s h m s

Greenwich Mean Time of ¢ in R. A. 17 16 523 14 56 41°7
© and (’s Right Ascension = - - 0 57 31°'14 12 22 33°61
('8 Declination = « - - = - - 5o 14’. z;'o S. I° 38' zg'g
©’s Declination - « - - « - - 6 9 56 |S. 2 26155
(’s Horary Motionin R.A, - - - 33 390 26 14
©’s Horary Motion in R.A, =~ - =« 2 16°8 3 156
(’s Horary Motion in Declination - 17 44°8 | S. 4 9%
©’s Horary Motion in Declination - 569 | S. 584
Q’s Equatorial Horizontal Parallax - 61 10°0 83 579
I ©’s Equatorial Horizontal Parallax - 8-6 86
@’s True Semidiameter- « - - - 16 40°1 14 43°3
©'’s True Semidiameter- « - « - 16 o7 16 of

ELEMENTS OF THE ECLIPSES OF THE MOON.

1856. April 19. October 13.

h m s h m 1

Greenwich Mean Time of £ in R. A. 21 41 387 I1 20 12°7
© and (’s Right Ascension - - -~ 13 53 27°36 1 16 52°63
©’s Declination = = = « = - ~ . 1s rsl 55'4 N. 8041' 162
@®’8 Declination - - « « - « - .11 3859°3 |8 8 7495
(’s Horary Motion in R, A. - - - 27 53°9 34 319
©’s Horary Motion in R. A, - -~ - 3198 3 192
@’s Horary Motion in Declination - 13 93 | N 17 34¢4
©’s Horary Motion in Declination « o510 |8 0 559
@ ’s Equatorial Horizontal Parallax - 54 33°7 61 262
©’s Equatorial Horizon:al Parallax - 85 86
| s True Semidiameter- « - - - 14 52°1 16 44°5
©'s True Semidiameter- « - - - 15 56°6 16 50

e
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540 TABLES.
TABLE,
SnowNG THE MeAN TIME OF THE GREATEST LIBRATION Oor THE Moo
APPARENT Disc.
1856. d h m
Jan. 4 3 33 S.E.
17 2 7 SW.
Feb. 1 5 45 S.E. _
13 11 57 SW. The Moon’s Libration is here suppos
29 12 40 S.E. . .
Mar. 1z 15 12 S.W. take place in the plane of her Orbit :-
a8 17 7 S.E by the ti : -
Apr. 9 2t §7 SW. y the time .of t:he greatest Libration o
25 10 31 N.E. Apparent Disc is to beunderstood thein
May z: : ;g IS‘TIY:V - at which, to an observer at the centre o
June 4 22 24 N.W. Earth, the variation of the Disc frox
17 13 20 S.E. e e ..
July 2z 4 43 N.W. mean state has attained its maximum.
14 20 35 S%&V ,
8 1 W,
Aug. :1 x; %g S.E. The right-hand column indicates
Sept. ’g zf :Z %v}g’ quadrant of the Moon’s Disc in whict
2r 2z 33 NW. Libration takes place, and in which
Oct. 1; ; 42' 1;% greatest change of the Moon's surface
Nov. 7 32 N.LE. iai
l‘é 1 3% NW become visible.
Dec. 1 18 19 N.E.
14 17 32 N.W.
27 21 44 N.E.

TABLE,

SHOWING THE ILLUMINATED PORTION OF THE Discs oF VENUS AND Ma

1856. VENUS. | WMARS.
Jan. 15 0°657 0°907
‘eb. 14 0°758 0°935
Mar. 15 0°837 0-985
Apr. 15 0°'903 0°99I
May 15 0°9g52 0°933
June 15 0°986 o‘8g6
July 15 1°000 o'870
Aug. 15 0°'992 0°872
Sept. 15 0°964 0-884
Oct. 15 O'gzz 0°9o0
Nov. 135 0-864 0°91
Dec. 15 0°793 °°93

The numbers given in this Table re
sent the versed sines of theilluminated
tion of the Discs, the apparent Diameter

the Planets being considered as unity.



















§46 TABLES.
TABLE,
Containing Elements for facilitating the Computation of Occultations
of certain Stars by the Moon.
sreenvich| At Greenwich Mean Titne of &
D.y f . I- ..
of the | Star's Name. g Aep.;rml Apparent 4 ‘| Dift of Parallds.
Month. g; dmo? A X{A. of Deepm 4 r:;‘ ‘
= | Cand %. | Cand of #. - Cand .

< Totimie

!856. 3 h m s h m s o 1 m . 1 » o °
'Junalg 3 Sagittarii| 5 {20 411|1738 32'4g S.2746325°2(S. 55812 N. 508
181B,A.C.6127 | 5| 413358 1752 0°58| 282812°3[N.20 30]35 N. 248.]
18] p Sagittarii[44(19 459183 4235, 27 8 9°11S.5748|38 8. 908,
19] = Sagittariij 4 | 32535]185759°65(5.275237°6[N. 4 50§23 N. 39S.T
20{B.A.C.7077 | 6 | 1344 14| 2024 19°84(S.2525 36°3[N.59 51} 65 N. 17N.!
21| s Capricor.| 5 |16 4726)2129 2°94| 20 624°9| 28 1860 N. tSS.l
21] & Capricor.| 5 [191227]|213438'87| 1931 6°3| 23 15]56 N.23S.’
23§y Aquarii -| 5411335 5]23 822°09(S. 952 8:-7|N.61 50]180 N. x;N.;
23| y* Aquarii-| 5 |14 3343]23 1026°88S. 9 57 56°4 [N.83 19|80 N. 50 N!
24|27 Piscium -{ 5 | 95834]|235119°27] 421 9'6| 65 16}86 N. 16N,
24{29 Piscium -| 5 | 1128 54|23 5427°90(S. 349351 58 48|86 N. gXN!
25{ JupmER-| ~ | 41133]| 02917°13(N. 14547°7|N. 319)47N. 418,
25) e Piscium -{ 5 [192014] 1 058°10|N. 4 §320°8|N.67 18|90 N. zol\'.!

26|54 Ceti- - -] 6 {1512 6] 14314°38| 101948°1| 358 55|90 N. 12 N.
27| = Arietis -] 5 {1726 6| 24116°08| 165153°5| 4748]go N. 6N.
28| 5 Arietis -1 4| 3 421| 3 324°'11|N.1g1050°9(N.32 41|80 N. 68.,
28| ¢ Arietis -| 5| 42746] 3 638-04!N.203035°0(S.30 17N. 618
28| +* Arvietis -| 5| 7 918] 31255°34| 203736°'5| 448|39N.378.
28|17 Tauri - -|44|17 228| 3362010 233933°0] 76 4|46 S. 353
28|23 Tavuri - -| 5 | 1738 53] 33747°33N.232953'0(S.60 2]16 8. 678..
28| » Tauri--| 3 ;18 731] 33855°96|N.233928°8(S.6439[228S. 66%

28|27 Tauri - -] 5 [184923] 34036°49| 233640°6| 5433} 98S. 665..
30| /3 Tauri- -[ 2 | 94246 51711°47| 282858-8(S.6324]258. 628.
30|t36Tauri - -|4} {2021 7| 54416°62|N.273430°8|N.24 6]71 N. 4N.
July 5| % Leonis -|35|1057 7| 95929°06:N.172750°1(S.4952] 58. S.
6] Leonis -| 6| 9 5 4|104141°66| 111S22-4|N.3946]|90 N. 7;5

8] Virginis-(34|12 654)|121233°30.N. 0 754°6| 9 4]|55N. 358

9) Mars --|- |204940)13 947°00S. 8 125'2(N4341]6gN. "z
13] o Scorpii -{ 4 |165743]161229°011S.251449°4|N.24 57|51 N. 20 S. |
15]a Scorpii -|14[203115]162037°59| 26 644°4(N.s022]634N. §N.

141 A Ophiuchi [42 15543917 632°63| 262322°3(S.4742}238. ¢

15| 3 Sagittarii| 5 | 452161173832°70(S.274626°3(S.10 o] 9 N. g5
15(B.A.C.6127 | 5 |[125919]1759 0°83.5.282813°3[N.1731]32 N, 278

16| p Sagiitarii[4)| 34249]183642°71| 27 8 9°7(5.5848|39 8. gos.

16 7 Sagittarii| 4 {11 5743|1858 o0°05| 2752381 |N. 458|23N. 398

19| & Capricor.| 5| o110 51\7.\ 29 3 RBo S ¢ \N37 5 \67-'. 118
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TABLE IL
* Containing the Second Correction. (akways to be wdded.)

Arguments :— Sidereal Time and Altitude.

h “ln.om.ow.om.ow.ow.om)ow..omaom.ow)o.oJo
« ”" () ~ - X
R Re¥RPe e 2R 580
L] .
° 4= 00O O N %OV INO ¢ MO = 1A O\ en00
-oD . PRI R A RN e Rl il g
00000000 DOODOOODO0OOD00000OO
° A DO NN 00 8 N0 OO N O O A mO A
(<] M NN MMM R Q- -
™M ~00D000D0000000D000000000O0O0O
3
P AL s EEECENE SR Ry
S000000000000D0000000O0O0O00O0O0O
° TN M OO MK INO ONYTEFMmm OW A0 N a
90- b NN N NN NN e
m ~S00000000000000000000O00O0O0O
a| o Rt OO M FOO0 N AIAD INCOOO NO <+ & OVIN A e -
u wn Ped bt bt bl bt bt bt bt b bed ed
" | ~0000000000000000000000000
o T 00O HMMNFOINNOO <A OO N -
o b b b
™ | ~000000000000000000000O0O0O0 O
o *00000HHOAMNETNINOOOY NINF A & = O
wn
~000000000000000000000000O
o *00000000000000000000000O0O0
(o]
~S000000000000000000000O0

0O0O0O

TABLE III (for 1856.)
Containing the Z%ird Correction. (always to be added.)

Arguments:— Sidereal Time and Date.

July 1.

June 1.

May 1.

2
12

April 1.

II
20

March 1.

Feb. 1.

Jan. I.

2
12
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For converting INTERVALS of SipEREAL Time into Equivalent INTERVALS of

TABLES.

TABLE

Mzax SoLar Time.

Minutes of
Sidereal Time.

O

10
II

12
3
14
15
16
17

18

19
20

*3409
"5113

*6818
8522
‘0226

*1931
*3635
"5340

‘7044
8748
0453

‘2157
3862
5566

7270
*8975
0679

2384
4088

‘5792

I 56 23"
“9201
*09ob

7497

Vi W~

(-0 §

I0
11
12

I3
14
15
16

17
18

19
20
21

22
23
24
25
26
27

28
29
30

Wi v niwniwn
0o VOO VOO
. .« . e xS

m s
30 54°9214
31 54°7576
32 54°5937

33 5474299
34 54°2001
35 54" 1023

36 53°9384
37 53°7746
38 53°6108

39 5374470
40 532831
41 53°1193

42 52°9555
43 52°7917
44 52°6278

45 52°4640
46 523002
47 5371364

48 51°9725
49 5!'3087
50 51°6449

51 51°4810
52 51°3172
53 5171534

54 50'3896
55 50°8257
56 50°6619

57 50°4981
58 50°3343
59 50°1704

O 0O\ -V N T ]
wvi s e
O OO
00 GO 00
py g
-l

1T |10°'9700
1z (1179672

13 |12°9645
14 (13°9618
15 11479591

16 (15°9563
17 (169536
18 [17°9509

19 |18-9481
20 119°9454
21 |20°9427

22 121°9399
23 22'9372
24 (2379345

25 (249318
26 |25°9290
27 [26°9263

28 |27°9236
29 |28-g208
30 |29°918:





























































578 EXPLANATION.

The omission of the correction in the preceding example would produce an error
of 13’5 in Longitude; it may, however, be considered as an extreme case, and
such as will scldom be met with.

The proportional logarithms also serve to point out the Star which is most
favourably circumstanced for accurate observation ; that Star being to be pre-
ferred which has the least Proportional Logarithm opposite to it ; for, the greaterthe
velocity of the Moon from or towards a Star, the greater is the reliance to be placed
on an observation of the distance ; and it is a property of Proportional Logarithms
to decrease as their natural numbers increase : a smaller Proportional Logarithm,
therefore, indicates a greater velocity of the Moon, or a greater variation of distance
in the interval, upon which the value of the observation depends. Thus, on
April 24, 1856, between Noon and III", Mars is the most eligible star, because
the Proportional Logarithm, 2635, is less than that of any other ; and, by inspecticg
the columns of Proportional Logarithms, it will appear to deserve the preference
until the end of the 26th day.

On the 15th day of July, between IX® and Midnight, the following is the
order of preference, as indicated by the Proportional Logarithms, viz., Spica m,
Antares, Jupiter, Mars, Fomalhaut, « Pegasi, « Aquils.

It is by no means to be inferred from these remarks that observations of any of the
distances are to be neglected ; on the contrary, every registered star should inva-
riably be observed when an opportunity offers. If, however, on a comparison of
results, a considerable difference should be discovered, the Proportional Logarithms
will indicate the stars which are least liable to be affected by errors of observation,
and therefore deserving of a greater degree of confidence as to the accuracy of the
results obtained from them.

Page XIX. of ecach Month.
Configurations of the Satellites of Jupiter.

In addition to the explanation given at the foot of the page, it may be remarked,
that when two Satellites are in or near conjunction, instead of the usual symbol (4 )
it has been thought better to place one above the other, without regard to their
actual latitudes, but merely to distinguish them in their relation of npper and lower.

The Satellites are in the superior parts of their orbits, or have Jupiter between
them and the Earth, when they are moving from West to East, or towards the right-
hand of the page; but they are in the inferior parts of their orbits, or between the
Earth and Jupiier, when they are moving from East to West, or towards the lcft-
hand : in the former case Eclipses and Occultations occur, and in the latter Transits
of the Satellites and their Shadows.

If an inverted telescope be directed towards Jupiter on April 27, 1856, at 164 30~
Mean Time, the Satellites will appear to an observer at Greenwich in the positicns
as laid down in the Table. The 1st and 2nd Satellites, which are really to the le?
of the Planet, will appear to the right of it ; and the 3rd and 4th, which are realls
to the right, will appear ¢~ *- = = Teft,

Hest and FEast, at ¢ ingerted to show the positions of the
Satellites with respect sear in a telescope that does ot
invert. Jupiter being f Greenwich, the Satellites
which are here laid do: ‘o the }¥ess, and thow

on the right-hand to th






580 EXPLANATION.

Required the Correction (A a) of the Right Ascension and (A 3) of the Declination
of y Orionis (No. 1687 B.A.C.) for Preccssion, Aberration, and Nutation, st
Greenwich Mean Midnight, on February s, 1856.

1.—By the B.A.C. Constants and the Logarithms of A, B, C, D.

h ms [ A
llnnc.Jan.l..ISSo = - e = 5717 533 Mean3 - - - - - - < + 61333
6 Years’ precessionand propermotion  + 19°33 6 Years’precessionand propermotion  + 1333

Mean a, Jan. 1, 1856 - - o - 5172465 Meand < « o - - - - 4 6 13566

Logarithms, Nat. Nos. Logarithms., Nat. Noa.
6 - - - + 80963 @'- = « = + 9°5130
A - - - — 11338 A= = o « = 1°1328

s [ 4

@A- - % = 0'2201 - » e =0'169 | A~ - - =0 - . .= gyl
b - - - + 8-8188 V- « « - 4+ 83039
B - - + 1°1483 B- - = -« 4 1°1483

bBe - - + 0°9671 - <« - + 0027 | ¥UYB « - - + 94522 = - - + 0283
¢ - - - 4 0°5070 de < « -« + o0°§721
C - - - — 85608 C- =« - . — 85698

eC- - - =00768 - « e —=o0119 | C = - = = 91419 = - - — 013
d - - - + 71304 d- - - - = 99923
D - .- - - o0-9og8 D - - - = 09098

dDe - - = ;-c-u;—z e = e=o0'01 | dDe- - « + 00021 * « « 4 J°08:

Aa= + 0°628 A= + 3

2.—By the independent Constants.
For Fcbmnry 5, 18356, the Table at pages 4oo, 401, furnishes

” '
Sf=- 1713 g-—+8-16 (‘._26446 h...+1954,]1_.316 l;i=—5,-89
a (in time) converted = 79 21 c e = - = - 79131

—

G + a=344 7 H+a= 3523
Logarithms. Nat. Nos. Logarithms, Nat. Nos
L4
f e e e = e e e e = I'fI
« = 4+ 0°9II] = = = & = = = = <« <« o o 4 0°'QI1Y}
sm(G+«‘)—9431z - s - = - s - -cO8- -+ 99831
tan 3 - - + 9-0370 —_— N
_— + 08048 « o o 4 785
- 0°3859 - - = 0°24 —
k- 4+ 1°2009 = =« = = = -« = = = = = < 4 1°2009
sin (H+a) + 977625 - = = = = -« « = -C08 -~ « + 9°QII4
sec § - - + 00026 - - - - & - - - -8 - - 4+ 9°0345
+ 170560 - - + 11°38 + 02368 - . . 4 133

Aa(inarc) = + 943

.. - i - -« = o'7701
Aa (in time) = + o’ 629 cos& -+ 9°9974
- 07675 - - - — 58
Ad=+ 33
. L h -
Hence the App. Right As + 063 = g5

and the Apparent D¢ R W NN T ]






582 EXPLANATION.

thing to say that a comet passed its perihiclion on January 5, 1856, at 5® 47™ oo,
Mean Timo at Greenwich ; at 5b 56™ 212* 5, Mean Time at Paris ; or at 18557 288¢
15h 49™ 37** 36 Equinoctial Time ; but the former dates make the localities of Green-
wich and Paris enter as elements of the expression ; whereas the latter expresses the
period elapsed since an epoch common to all the world, and identifiable independ-
ently of all localities. By this means all ambiguities in the reckoning of time are
supposed to be avoided.

To convert Mean Solar into Equinoctial Time: To the corresponding Greenwich
Mean Time add the Equinoctial Time at Mean Noon of the same day at Greenwich:
the sum will be the Equinoctial Time required. Thus, in the instance of the comet
before alluded to, Paris being g 218 5 East of Greenwich, subtract this from the
Paris time and we get §b 47™ o%o for the corresponding Greenwich Time, to which
add 288¢-418488, or 2884 10h 2 37336, the Mean Equinoctial Time at Green-
wich Mean Noon of January 5, and the sum will represent the Mean Equinoctial
"Time of the Comet’s passage of its perihelion, viz,, 288¢ 15t 49 37%° 36, from the
Vernal Equinox of the year 1855.

4. Day of the Year.

The numbers in this column indicate the complete days at mean noon which have
elapsed since mean noon of January 1.  Mean noon of January 1 is therefore reckoned
o, and 1 is found opposite to that of January 2, because at that instant one entire
day has elapsed.

5. Fraction of the Year.

Theso fractions are the quotients found by dividing the numbers in the preceding
column by 365°25. The day and fraction of the ycar are useful in many Astro-
nomical calculations.

Obliguity of the Ecliptic. (Page 242.)

The apparent inclination of the plane of the Ecliptic to that of the Equator is here
given for every 10th day of the year, and continued to January 5 of the follow-
ing year, marked December 36 for the sake of convenience. This inclination
is ever varying, as well from the eifcct of its mean diminution, as of the nu-
tation of the earth’s axis: it is an important element in deducing the positions
of the heavenly bodies, with reference to either of the planes, when we know
their positions with respect to the other; as, for instance, in computing Right
Ascensions and Declinations from Longitudes and Latitudes, and vice versd. If the
apparent Obliquity be required for any date not to be found in the Table, it may
be obtained by simply taking the proportional part of #k= wawlation of the obliquity

corresponding to the interval which comprises the gk “has, the apparent
Obliquity on October 31, 1856, is 23° 27’ 37"*85. 1 * of the Obli-
guity in the ten days between October the 27th and Ne. v’+18, 00
0”018 forone day, and this being multiplied by 4, th the

27th and the 31st, gives 0"*07,% e aubtrae
27th. For most purposes, however,the O






584 EXPLANATION.

the Equation of the Equinoxes must be applied with a contrary sign. Thus, the
longitude of the Sun, reckoned from the true Equinox, on July 19, 1856, at Mean
Noon, is 116° 54’ 51”*4, and the Equation of the Equinoxes is — 4"-64 ; thercfore,
applying it with the contrary sign, the sum 116° 54’ 56"*0, is the Sun’s Longitode
from tho Mecan Equinox on that day.

The Equation corresponding to any date not contained in the Table, may be
obtained in the usual way by intcerpolation.

The Equation of the Equinoxes in Right Ascension, in a similar mauoner, enables
us to {ind the apparent point of intersection of the Ecliptic on the Equator; and is
necessary in computing Sidereal Time.

Mean Longitude of (’s ascending Node. (Page 242.)

This column contains the Mean Longitude of the Moon’s ascending Node,
at Mean Noon of every 1oth day of the year, reckoned from the Mean Equinox.
The place for any intermediate day is easily found from the daily motion inserted
at the fuot of the column. The Longitude of the Node is necessary in the calculation
of Nutation; it is also somctimes used to determine roughly the Stars which are
likely to undergo occultation by the Moon.

Sun’s Co-ordinates. (Pages 243 to 250.)

These pages contain for each Greenwich Mean Noon the Sun’s true Geocentri¢
Co-ordinates X,Y,Z ; X being mcasured on a line passing through the true Vernal
Equinoctial point of the date; Y, on aline in the plane of the Equator, in the direction
of the first point of Cancer; and Z, perpendicular to the plane of the Equater,
towards the North. To facilitate cometary calculations the values of A X, AY, AZ,
are given for converting the co-ordinates X, Y, Z, referred to the true Equinox of
the date, into co-ordinates referred to the Mean Equinox of January 1, 1856,

Ephemeris of the Planets. (Pages 251 to 395.)

These pages contain the Geocentric and Heliocentric Places of the Planets,
Mercury, Venus, Mars, Jupiter, Saturn, and Uranus.

The Geocentric places arc the places of the centres of the planets, as they would
appear from the centre of the Earth; the Heliocentric, such as they would appear
from the centre of the Sun.

The positions arc given for Greenwich Mean Noon and the Time of Transit on
every day of the year. The Geocentric Right Ascensions and Heliocentric
Longitudes, are rcckoned from the True Equinox. The Geocentric Right
Ascensions and Declinations are affected with aberration, and are therefore
apparent positions.

By mcans of the positions of Venus, Mars, Jupiter, and Saturn, and particularly
of Venus and Jupiter, which are frequently visible when the Sun is above the
horizon, the Latitude, Time, and Variation of the Compass, may be found with
nearly as much facility and accuracy as by the Sun.

Tho column headed “ Meridian Passage” shows the Mean Time of the Planet's

Transit over the meridian of Gree ~ servestofi Mean Time of Transit
over any other meridian. As in fthe A noticed, there are
some days on which the planets d licated by two
asterisks (* *). If we refer W pu " s not pass

over the Greenwich meridiar " L hat






586 EXPLANATION.

The Right Ascension and Declination at Transit over the Meridian at Green-
wich, are readily reduced to the time of transit over any other meridian not far
distant, by means of their Variations in 1 hour of Longitude. Thus: prefix the
sign —- to the Longitude of the proposed meridian if it be east of Greenwich, but
< if it bo west, and multiply it by the variation ; the product applied algebraically
(Soutl Declination being considered as negative) to the transit results for Green-
wich, will give those for the proposed meridian. Ezample: Suppose the Right
Ascension and Declination of Venus were required at Vienna on September 23rd,
1856. Vienna is cast of Greenwich 12 5™ 31%-g, or — 12°093, and the * Varistion
of Right Ascension in 1 hour of Longitude” on September 23rd is 4 11%-40: the
product of thesc numbers is — 12845, which, applied to 13> 8m 28s- 35, the Transit
Right Ascension at Greenwich, gives 13h 8m 153°go for that at Vienna The
Variation of the Declination on September 23rd is — 75"°4, and the product of
—75""4 and — 1b+092 is 4 1’ 22" 3, which applied to S. or — 6° 23’ 4775, gives
S. 6° 22" 25”2 for the Declination at Vienna.

The “8Sid. Time of Sem. pass. Mer.” (Sidereal Time of the Semidiameter
passing the Meridian,) serves to reduce an observation of the Right Ascension o
the limb, to that of the centre, and the “ Semidiameter” answers a similar purpose
for the Declination.

The “Hor. Par.,,” or Horizontal Parallax, serves for reducing an observatios
made at the surface to the centre of the Earth.

Fixed Stars. (Pages 396 to 443.)

In pages 396 to 398 are given the mean Right Ascensions and Declinations of
roo principal fixed Stars for Jan. 1, 1856, together with their Annual Variations.

North Declination is distinguished by N., and South Declination by S.

The sign + prefixed to an Annual Variation of Right Ascension indicates that
the variation is to be added fo, and the sign —, that it is to be subtracted from, the
Right Ascension : also, for Stars having Nortk Declination, 4- signifies add, and
— subtract: but for Stars of South Declination, 4 denotes that the Variation is to
be subtracted from, and — that it is to be added to, the Declination.

Ezample 1. Required the Mean Right Ascension and Declination of « Tauri or
Aldebaran on May 31, 1856. The Annual Variation of the Right Ascension i
-+ 3*°4339; the Fraction of the ycar corresponding to May 31,is *413 (page XX.
of May); the product of these numbers (1°418) is the proportional part of the
annual variation due to the period clapsed since January I, which added, because
the sign is 4, to the Mean Right Ascension on Jan. 1, viz, 4* 27™ 3g** 703, gives
42 27™ 41+ 123, for the Mean Right Ascension on May 31. The Annual Varia-
tion of the Declination is 4 7”-687, which, multiplicd by 413 as before, and the
product (3" 17) added, because the sign is 4 and the Declination North, to tie
Mecan Declination on Jan. 1, 1856, viz., N. 16° 12’ 56”97, gives N. 16° 13’ o"'14,
for the Mean Declination required.

Lzxample 2. Required the Mean Right Ascension and Declination of 8 Urse ‘
Minoris on June 1, 1856, Ilere the Annual Variation of Right Ascensioe *
— 0%°2634, and the fraction of the Year °416 (page XX. nf’ a
(o*' 110) thercfore being subtracted, because the sign °
from 14" 51™ 10450, the Right Ascendion on Jwn.

tho Right Ascension oun June 1, 1356,
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4 J. F. Encke dhi ¢ new Method of computing

¥ we consider for the moment only a single disturbing planet, awd if its mase
is expressed by m'R, its co-ordinates by ), ¥/, #, its radtus vector by #, snd its
distanco from the disturbed planet by p, then we have

P. cos QX = m'k* "_‘ ) P. cos QY = m'k-(!—l_.

(4) reosqz—mr("" L
Moidover, stiice £, n, 2, are small, 1f we make
¥

= ,.—oE + o0 + ;:6!
we may commonly write for the quantities within the brackefs, in the
differential equations, (although not absolutely necessary,)

z_z = - (3,',81'—)%.

T

(3) %—fr: - (3 oBr—-n) ;50;
%—E;= - (3‘33f—§) ,.!m

so that the equations become

@ F=ar (20 4+ & (3 ’—-Br—n)

% (552-2) + 5 (3 22r-)

and the two systems of equations (3) and (4) contain the complete solution of
the problem “to find the disturbed co-ordinates,” since the elliptical co-ordinates
z° y°, 2°, are already given.

*[If we integrate these equations twice we obtain the following :

=) e (55-5) + & (-0 }er
=fJ {me (FF2-1) + :T: (s {:ar—n)}dr
zz.[/.{”"k' (d;z—% + 5 G Zor—7)}ar

and this is the form in which the equations are actually used, and their solutions
are obtained. It is the peculiar object of the remainder of the essay to explain,
Jirst, how the double integration which is expressed by the sign . [/. is to be
obtained when the quantity under that sign is given, not in the form of an
integrable algebraical formula, but by a series of numerical values computed for
equal intervals of time ; secondly, how the integration is to be effected when the

quantity under the sign ‘/_‘/l does itself contain the symbols §, », ¥, whose values
are to be found.]

¢ The paragraphs inclosed in equare brackets are additions by the Translator.
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m:)dt',froma+§atoa+i+£.u,=

} 4
fati) —  Zflatis) + -ﬁ%af"(a-l-ia)
..

1 — 1 S 17 ., —_
+;"j(a+t+ I.v)—igﬂa-l-l-l- I.u)-l-m—of(a + ¢+ 1.0)

jf(z)dz, from a + —;v toa+te, =

Ha+i—g) = of@+impe) +f@t+i=1a)

I
+if@+itpe)— @ +itge) + @+ i+ )
el
ﬂj(c)dt', from a+—:~wa+ia,=
o {"a +io) + ~fla +iv) —z_;?l"(a Fin)}
If the interval o is taken sufficiently small, the terms following the first
(which are also multiplied by the small fractions =z, 2

24’ 12
minute, so that we have with great approximation

Jﬁ(z)dz’, from @ + éo to a + iv, = «"f(a + iw)

Here we may remark, that for the formation of "f{a + é») the numerical

&c.) are always very

values as far as f{a + ¢ — I1.0) only are employed ; not fla + iw), since

fa+i—e)=fa+i=>e)+fa+i—1ts)

“Na+iw) = "lat+i—1e)+Rat+ i——;.g)
Consequently, if, in the application to the double integration before us, the

d*
values of d—f, (for example), have been computed for the times ¢ ¢ 4 =, ¢ + 27,

&c., as far as ¢ + { — 1.7, then by the double summation we obtain a very
approximate value of £ for the time ¢ 4 ¢x. And this can be at once used for

d
substitution in the expression of d_té (since that expression must be computed

for ¢ + ir, and the §, &c., for ¢ + ir are involved in it), without any investigation
or repetition of trials, and frequently with a degree of approximation which is
quite sufficient. In this simple artifice, of always carrying on the first and
second summation immediately after the computation of the differential co-cffi-

o
cients d_:” &c., there is centained a facility of referring to the higher powers of

the masses, in the perturbations, with = degrer of aceuracy that has hardly ever
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snd then (by sepetition of the process)® a perfocily vorrect series of the valwm
of £, v, , muay bo ebtained for the times € + - v, € 4, & + = v, &e.

The difference between the tables thus obtained and the ordinary planetsry
tables consists in this : that in the latter the arguments are formed by different
combinations of the mean anomalies or longitudes of the two planets (the dis-
turbing and the disturbed), whereas in those here computed the time is the
generdl urgument. A second difference is, that the ordinary planetary tables
give the perturbations of longitude in the orbit, of radius vector, and of latitude,
but in those which result from the method now proposed the perturbations of
the true rectangular co-ordinates are exhibited. This latter difference might, if
necessary, be removed with little trouble, since, on account of the smaliness of
the perturbations, the changes may for the most part be considered as differential
quantities, and thus can be treated by means of differential co-efficients. In faet,
however, thislast difference is an unessential one, requiring no further considers-
tion here.

For a real application of the new method, in order to test its convenience, I
have selected the perturbations of Vesta by Jupiter from 1853,.Sept. 11, o> Paris
time, to 1854, May 21, ot Paris time. The elements of Vesta for the first of
these instants were,

o [4 ”

I° 120 6 282

M° .229 51 50°8.( For 1853, Sept. 11, oh Paris Mean Solar Time,

x° 250 14 37°4| but measured from the mean equinox of 1810,

-Q° 102 47 '14°1

il 7 8 265

?° 5 5 488

#> 97764529

“The adopted interval was 42 days. The following are the rectangular eo-
ordinates and log. radius vector :

o Paris Time. z° . 2°, Log. r°.

1853 : Aug. 21 —0"77094 +2-39950 +0°02767 O°401471
Oct. 2| —1-16254 +2°20279 +0°08093 0-396556
Nov. 13 | —1°51500 +1-93200 +o0°13152 ©° 390702

Dec. 25 | —1-81421 +1°59363 +0°17746 0384040
1854: Feb. 5| —2-04681 +1°19692 +0°21688 0'2727;6
Mar. 19 . —2°20043 4075413 +0°24792 0369078
Apr. 30 | —2°26453 +0-28091 +0-26888 0-361296
June 11 | —2°23158 —o0°20418 +0°27830 0°353744

* The effect of this repetition is, to obtain that part of the perturbations which depsnds on the
second order of the disturbing foress. 1L will tarely be ensiie—Tunusuatam, ™o
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day, is, if expressed in seconds of arc, 617°03625. Consequently the assumed
@ = 42 ;* and in order to produce the same effect as by the multiplication by ¢*
in the integral, the expressions for the forces in (A) may be multiplied
by 43® = 1764. Then

1764 X m'A* = 1764 X X 61703625 = 102"° 1591

1
1053°924
and 1764 X A = 1764 x °5ce3939123 = ‘521989

and as the perturbations of the co-ordinates are also to be expressed in secondst
[as measured on the earth’s orbit, supposed circular], we have to compute,

d’E — z —a:" F'4 o 521989

= 103'1591{ }+ {3 r — E}
102" 1591 {y' !' ,} + o———.5“989{3£3"— n } (5)

r
_Z . F—2 o 5:1989
a5 = 10v 159 {25 S D

en -
d

where&r_—5+ "fn+ Z

Assuming now the Ecliptic for our fundemental plane, the following values
are found for the first part of the right-hand side, or for P. cos QX, P. cos QY,
P. cos QZ.

P. cos QX. P. cos QY. P. cos QZ.
n ” n

1853 Aug. 21 +0°402 +1°928 —0°0199
Oct. 2 +0°356 +1-915 —0°0293

Nov. 13 +0°321 +1-8g0 —0°0403

Dec. 25 +0°299 +1°852 —o0°03525

1854 Feb. 5 +4+0°298 41798 —o0°0661
Mar. 19 +0°325 +1°729 —o0°-0816

Apr. 30 40°389 +1°640 —0°099I

June 11 +0°503 +1°533 —o0-1186

these numbers with any other planet it must be most carefully remembered that 61”° 03628 is
not an angle, but a linear measure defined by the corresponding part of the circumference of a
cirele whose radins equals the semi-major axis of the Earth's orbit—TRrANsLATOR.

¢ It amounts to the same, whether we suppose the unit of time to be 1 day, in which case
@ = 42, and A* has the values 61”°03628 and ‘0002959123 ; or whether we suppose the unit of

. . . _ — 36_5;2_5&; ' 47 x 42! —4a? P

time to be 43 days, in whichcasew =1, T yraa and & G365 3564 43*x 617° 03628
or = 42'x "0002959123. The latter supposition will perhaps make the subsequent camputation

of % more intelligible, —TRANSLATOR,

1 It would perhaps have been better if the confusing mesgure the Barth’s ortR
had not been introduced. No advantage or convenience i meine 'in a subsequent
part of the essay the author himeae\f soggeets toe desirablony ~s » soultiplies

for that purpose.—TRANSLATOR,
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snd the process of summation is to be followed exactly as balove. Thus me
find for the corrected beginning of the summation. table,

£ n ) ¢
S s RN A N ki

” 4 ”" ”n n n n ” n

Aug.a1 | +0°394 +0°014 ||+ 1°949) +0°080ll—0°0196 ~0"0013
+0°002 +0°p0I1 +o0°

Oct. 2[+0°345 +0°016 [l 4 1-924 |+ 0-081 ~0°0288 wﬂ,gre&d
+0°347% +1°92§ —oro28y

Nov. 13 +0°363 +3 90 —0°03gp

For the next step, I make the following rather arbitrary assumptions for
November 13,
§=+ 0'4o5t, n=+2'156, { = —o0'0324
from which are deduced for November 13,

3.d% = —o0°108, 3.d = 4 0°044, 3.d"{ = + 0°0093
Consequently, by combining these values with those of the forces P. cos QX,
P. oos. QY, P. cos QZ, we bave the following very approximate values of
a@%, &'y, &{, for November 13 [to be placed in the columns headed £ ] :

4 0°213 + 1°934 —o0-03I0
and if we proceed to deduce from their summation the values of £, », {, .for
December 25, we first obtain in the columns "f the numbers

40923 + 5865 —0°0886
which aid us in obtaining the approximate values of &, n, {, for December 2.
By these continued operations, which in practice, from the simplicity of the
formule, are made with uncommon ease and convenience, I obtained the follow-

&
ing table for the true or very approximate values of ;EE,, (EZ, ‘;—’5

e X a

ar ae Tdr
o " ” .
1853 Aug. 21 +0°394 +1°940 —o'0196
Oct. 2 40345 +1°924 —o0-0288
Nov. 13 +o0°213 +1°934 —o0-0310
Dec. 23 —0°003 +1-865 —0°0230
1854 Feb. 5 —o0°217 +1°612 —o0-0o110
Mar. 19 —0°253 +1°126 —o-oI141
Apr. 30 +o0-122 +0-480 —o-ob1o
June 11 41140 —0°049 —o0-1853

* The value + 0"° 347 in the column f is formed by adding + o”* 3435 to +0”* 002, and the
value +0”" 363 in the column "f is formed by adding +0”° 347 to +0"°016.—TRANSLATOR.

1 These assumptions may be guided by either of the following considerations. Simes the
distance in time of Nov. 13 from Sept. 11 (the beginning of the integratjon) is Mm* o

distance of Oct.2, and since on Sept. 11 both Em&d.%‘f o0 wna of & for v xg. will be
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It would probably have been better to choose for unity the unit of the
7th place of decimals instead of the second [on the Earth’s orbit]. Numbers
will be obtained, referred to the unit of the 7th decimal, by multiplying the

numbers here given by
2 (1-55) (=770

In order to test the practical accuracy of the results, I made use of the
calculations of perturbations which I had formerly completed with the same dats
by the old method of the Variation of Constants. I had then found for the same
times, with the same elements, the following differential co-efficients of the
elements :

23 | 22 | 22 | 6y | uak | L2

&

L4 L4 L4 L4 L4 »
Aug. 21| 40°186 | +0°133 | 4+0°963 | +61°658 | +1°26825 | —69-183
Oct. 2| +o0-145 | +0°315 | 4+0°927 | +68°538 | +1°57875 | —75-111
Nov. 13 | 40°102 | 4+0°392 | +0°684 | +75°189 | +1°85178 | —80°583
Dec. 25 | +0°062 | +0°365 | 4+0°233 | +80°559 | +2-07071 | —84°559
Feb. 5| +0°030 | +0°254 | —0°355 | +83°502 | +2°21407 | —85-921
Mar. 19 | +0°006 | 4+0°087 | —0°g80 | 4+82°9g9r [ +2-25510 | —83-684
Apr. 30| —0'004 | —0'094 | —1°480 | +78°299 | +2°16037 | —77°184
June 11 | —0'004 | —0°237 | —1°634 | +69°392 | +1-89282 | —66-475

Integrating these from 1853, Scpt. 11, to 1854, May 21, and connecting the
d daM
double integral f/ 75 de with the integral of ~2; > We obtain the following
changes of eclements produced by thesc perturbations in the interval from
September 11 to May 21:

At = +<;'34o
AQ = +41°305
A¢ = —o0°975
Ax = 4468420
Ap = 4028825

AM = —452°275
On the other hand, if we tako the final values of the changes of the

co-ordinates and their differential co-efficients found above, namely,

dr dz° " dy  dy° , dz dz°

&= ar + 0”251 1 = s + 8”920 : &= —d""—o"'t;';y

z=2°+ 17985 : y =y° + 317849 : 2 = 2° —0""4510
and deduce* from them the elements which correspond to these six new values,
and then compare them with the assumed clements for September 11, we obtﬁn_ .
from the new method of computing perturbations the following changes of
Tr——

* Sce Note C. ot Yo ends
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shall get very approximate elements for each planet in a shorter time thaa
formerly. It is particularly to be remembered that, for the perturbations of
numerous planets, the values &/, ¥, z/, remain the same, and, consequently, for
every new planet it is only required to reduce ifs place to rectangularco-ordinates
in order to make the formulx immediately applicable. Thus in future we shall
be able more easily to treat the perturbations of the group of planets which
principally come into consideration. '

I believe that.everything necessary for the computation of special pertur-
bations has now been given, except those contrivances which every ome will
most conveniently arrange to his own judgment. If the perturbations are to be
given in polar co-ordinates, the easiest method will be to deduce the perturbations
in longitude (L) and latitude (7) and radius vector (r) by the following formule *

dL =29y —ydz _cos L.dy—sinL.dz

2ty rcosl
dl = —2(xdz+ydy) + (= +y")dz_ —cos L.sin l.dz—sin L.sin I.dy+4cos I.ds
- V& + ) r

dr =-i:dz -l--%dy +;dz

If by means of these formulz we obtain the perturbations of Vesta in longituds
latitude, and common logarithm of r, we find for 1854, May 21,
dL=—14""1,dl = — 0""1,d log r = — 0" 0000014
from which we may see how great a proportion the changes of the elements bear
to the real perturbations.
In the meantime it may be questionable whether, even in respect to con-
venience, ihese expressions are preferable, since, in order to obtain L and [

we must always have found z, y, z, or must be able to exhibit them easily.
If

cos O =sin a.sin A sin @ =sin B.8in B
—8in Q.cos §t =sin a.cos A cosQ.cosi=sin B.cos B
8in Q.sin ¢ = cos a — cos Q.sini=cos 8

and if, to carry out the analogy of expressions, we assume

sini=siny, x—Q=C
A+z—Q=A,B4+»—Q=DB

then, as is well known, by the use of the true anomaly v, we have
z=r.sin a.sin (A’ + v)
y =r.sin B.sin (B’ + v)
z=r.siny. sin (C' 4 v)

which is the most convenient formula for the computation of z°, y°, 2°.

[Professor Encke then procceds to consider how the same method may be
applied for investigating the formule for general perturbaéons.  Ag it dees
not appear that a convenient process has yet besa di= Fputef
the lssay is omitted, ]
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interruptions, employed eleven hours. A correct judgment may hence be formed
of the convenience and shortness of the method.

SUPPLEMENT.
(Eztracted from No. 814 of the Astronomische Nackrichten.)

By the help of a small table, the perturbations may be accurately computed
with regard to all powers of the masses, supposing that the co-ordinates of the
disturbing planet may be considered as perfectly correct.

The original equations are

e £ — 4
X = m'k (_;_—7'

Y =m'k y’;y_%:) I ¢ §)

s 7 —2 2
Z:mk( - —F)

z=24+% , y=9 +1 , =8 +1

#=X+(G-5)* 1
w=T+ (-5
=2+ (5 -L)w

The last may be written thus,

d ko 78 :
dT_A\+-c—,1 1——F .t—.,}

EF_ {(1—~— y—n} I €5

dt"' {( ~ z—Z}

In the first place, by the mechanical quadrature, values of &, 5, £, are given, %
approximate that the valuesof 2 = 2°+ &, y = ¥’ + n, 2 = 2” + {, for thesue-
ceeding places, may be obtained immediately with sufficient accuracy ; and, con-
scquently, where z, ¥, =, appear in the formule (1) and (2), no further correction
will be necessary. Since the correction, which is necessary in the mechanical
quadrature, and requires an indirecct computation, is always only of the
form rlz Z’t” Ilz :%’, ! i, , and since these quantities are not formed by sum-
mation, they may always be made by proper selection of intervals of such s
magnitude that they only influence the sixth or seventh place of decimals. Bat
for X, Y, Z, and a, g, z, in (2), at least for the cases now before us, we onlr J
require an accuracy to the fifth decimal. The appro
following place are thercfore to be written at once w
place, and the computation is to be continued with the
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& m, ¢, agree with those assumed, which will commonly be secured at the first
repetition.

The extent of the following table, from ¢ = — 0°'021 to ¢ = + o°031, will,
for the small planets, suffice for & series of years. For ¢ is nearly =3 hyp. log.r,
consequently the limits for the variation of the common logarithm of # cor.
responding to ¢ = + o'021 are } 0°00g9tz ; or, supposing the mean value of
7 = 0°400, they include & range from 0°391 to 0°409. As long as 3 common
logarithm of r remains within these limits, the subjoined table suffices. The

passing beyond these limits would imply that r is changed 4—3 part by perturbs-

tions, a change which could happen only in the case in which the elements, from
which the calculation begins, differ unusually from their mean valucs.

ITow small are the perturbations depending on the higher powers of the mass,
in the first year from the time at which the computation of perturbation com-
mences, may be seen from a comparison of the rigorous computation in the
example “Perturbations of Vesta by Jupiter from 1853, Sept. 11, to 1855,
Oct. 7,” with the earlicr approximate values. I find rigorously for 1855, Oct. 7.

£ = + 0°0005976, n = + 0°0024245, { = — 0°0000928
which differ only in the 7th decimal from,

£ = + 0°000598, n = + 0°0024243, { = — 0°'000092§
the valucs found by the approximate process. For the computation of the
elements of a new planet from the first year’s observations, a reference to these
terms will therefore scarcely ever be necessary, since the uncertainty in the
places of the reference stars, so long as the aid of extra meridianal observations
is required, must in general be greater. In these cases the transformations of
Professor Hansen and Dr. Brunnow are far more convenient than the formuls
from which I have started.

[ The following table extends to the same limits as that of Professor Encke in
the Astronomische Nachrichten, No. 814, but it contains only every tenth value
of the argument. Tt will very easily be expanded for use.]
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Note A, referred to on page 5. By the Translator.

The process by which we shall demonstrate these formulx is founded on the
following sassumption. In the series of numbers f (a), f'(a + ), &c., let any
five consecutive numbers f (@ + n — 2.0), f(a + 5 —1.0), f (a + n.4),
f(@+n+ 1.0) f(a+n+ 3.0), be exactly represented by the formula
N et
for the general value of the argument), or where the values of 2 for the

o

where a + nv + v ==, (putting z

five consecutive arguments are — 2, —1, 0, + 1, +2; then this formuls
may be assumed to represent, with very great accuracy, the values of the
fanction for all intermediate values of the argument not differing much

from a + ne ; as, for instance, forallintcmodistevulneefrom{-: g~

3

to%-: +—:,orfrom¢=a+a— %.utox:a+a+%.u.

The values of a, B, 7, 3, ¢, will easily be found by taking differences. The
numbers and differences

j(a -l-;-—;.o) F (a Fn— 3.")

f(a -I—-n_—_l.u)
Na+no)

Sa+n+ 1.0)

j(a +n_+_z.u)

S(a+ n—;.w)

Sa+n+ gm)

fla+n+ia)

S"a+n—10)
S"(a+ no)
S"(n+ ;T_I-.a')

S"(a+n— ;0)

SUa+ 0+ 5w)

S"(a + nw)

must correspond to the following

a— 2B+ 4y — 83 + 16
4 1 B=3y+ 70—t

a—Bty—3+ —6
« 4 ) B—gy+d—s :Z il:: 60 — 12¢ "
atBHy+dte Broddte | 6o4ag | T2

a+38+4y+85+16 | FH3vH 7+ s

by comparison of which, « = z'% JS"(a + no),

S S [ r . 1
=g fr@t+n— 0+ fatnt o)
r
24

—1 7, 1 _x, ‘! _I_ ", E L 1" I
ﬁ—zf(a+,n—z'v)+zf’(a+n+z'v)—lzf (a+n—z”)_!zf (a+n+;U),
a= f(a+ nw).

Now, first, to find the integral / S (z) dz between the limits a +—: » and

7= 5 S + o) — = f"a + ),

—

a+ (i +%)u.



the Perturbations of Planels. a3

The general value of./'f(z) dz, or [ f(z) dv, °"f(“+ 55 + 7(;).

+ 3@+ dmism (e T+ 50 () + 5o (433 Qe+ C1)

1 1
From -E: —-ito g:-l--;—,or fromz:a+n—;.utoz=a+n+-.o,

tlnsnszu( I+;78+5 §)‘”(a+lz7+8o )_a(f(a-l-m)

+ ,—Lf"(a + no) = mf‘”’(a +10) + 1555 f7@ + w) ) =o (£ (@ + m)
2 /'@ + m) = =L f"@ + n).)
From a+;¢ to a+7a we must make n=1: from a-l-.%u to a +-zs-u,
n=2: &c.: and from a + (i—-%)u toa+ (i+%)o yn=1

Thus we have to add together
v (f(a+a)+f(¢+za) + & +f(a+ia))

+zl4.(f"(a+..)+f"(a+z.) + & +f"(a+.'.))
_3_;%6.(!/1//(“_'_.) + f™ (a + 20) + & + f™ (@ ,_,'.))

Remarking how the sum of a series of differences of a high order is expres-
sible by differences of the next lower order, &c., the sum becomes

. (y(a+.-?—.>-y(a+l.))

+Eolferitin-re+ts)

- ".(f"(a+i+;v)—f"(a+;-u))
=e{f@+i+i0+ gf@rito - g @+itia}
- {T(a+ 79 + 5 @4 g0 - 576°f~(a+-.)}

As'f (a + u), which is the first number in the series formed by successive

——

additions of f (a + o), f (a+ 2v), &c., is absolutely arbitrary, we may make
it=- ] ) + 5750 f“’ (a4 u). Then the second line vanishes,

and )dz betv | limits is

. ol e (et i+ 55N
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Secondly, to find the integral f J 'f () dz* botween the same lLimits.

Fromz=a+§ato¢=a+n—§o, the first integral =

. {’f(a-l-n—%v) + z‘:f’(“"'”_;—") = 5_;%3-".(“-'-“—-:-.)}

Fromz:a+n—%a toanyvalueofa:notexceedinga+n+§o,thst
is, from E = - % to any value of % not exceeding + %, the first
) 1 1 1 1 1 1 1 1 1

+ )

to(ag+io() +35 ('." 1G) +5e ('1)')

This is to be added to the expression just given, from z = a + ia to

z=a +n—%u, and their sum is to be used as the quantity which is to
v 1
- =2 to

e|e

be integrated from = any value not exceeding + i. The

general integral is
ow{f@tn—70) + 5 fla+n—30 i W ACE TR

+v-{ul B +373 - 16'*‘ I}

4 5 32
b e + o)+ T O+ O 5 )
and the integral from * = ¢ 4 ”"Ivtoz—'a+n+ Lo or from ____:
tog =+ .:_9 is

{f@tn—y0) + 5 fatn—3e) = ol ff@tn L0}
to{ie—gB+ G —gd + ot}
+u {5 B+ 550}

=v{flatn—so)+f@tn—l0) =

Ill(a+n__zl_.)

) ¢ I I I 1
¥oe—Rf +T¢J"*§,3+rs—o'}
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+ 7 17 S" (e + _~)+ 17 3f"(a + ¢)

11520 11520

or 'f (&) = 2@+ o)+ 2L (S'@ 42 4 w))

H ” - 1 17 Y "
Making "f(a) = + af(a-p 0) - 6o @) +20"(a + .)), the second
line vanishes, and the second integral becomes
‘{ "fla + 1. o)-l- "f(a +i+ 1. u)——gf(a +i0)— —gf(¢+t+: ..
384(,/"(«+ 84°j"(a+ 1.0} .
Thirdly, to find the infegralff(z) dx between the limits a +_; wand a +is

- 'This is evidently the same as the first integral diminished by that part which is

included between the limits @ 4 fw and a 4 ¢ + -:—.a, or diminished by .

1,1 1,1
(eititits
values found by supposing s =1{. This quantity is =

I, 1,1 11
7—8-+:3;3+-5-¢ ;;) where a, B, &c. have the

- (-:—f(a +ie)+ ;Isf(a+i——§-.05+;af(a+i+-£—.u) +4%’7: (a +io

. __5%_81':"(‘,_*_‘-___:_.”)_ &%8/‘",(“ +i+ %,,)_.__llfrm (a +iu))

11520
Applying this with sign changed to the first integral, and remarking that

'f(a+i +—:-.u) —f(@+io)='f(a +i——;-.u), &c., it becomes

” {l'f(a+iTI_.»)+.i’f(a+i—%.@)_if'(a+i__1__,)

-_f'(a+t+—~)+ f”’(a+-——~)+ f"’(a+=+'—~)}

Fourthly, to find the mtegral‘[/f (z)dx* between the limits a +? & and

a + to. This is the same as the second integral diminished by that part which

is included between the limits @ + t.0 and @ + ¢ + .'. ., or diminished by

{'f(a+t——w)+ f'(“+""—'“’)- "(a +'-—"')}

757—60
+—~'{—a— B+ ——5+f331}

+-'{§a+ B+ 7+64°8 +2-}

1920
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Now the theory of summation explained above gives for z corresponding to
@ + 2a, or the second integral of f corresponding to a + 2e,

o' X {’{f(a + 2¢) + -:;f(a + 20)}
which in this instance becomes
t X {'2917 4 0233} or " 3150

Also, a8 we have assumed in our formule that for 6 —=o, & mdglhn

both = o0; it follows that, for small values of 6, z will be nearly proporticnal
to the square of 8. Now for 0=1"'5, x = "3150; therefore for 6= to0°s,

z= .3;50 =‘0350. Consequently the first three values of f or ‘28 — ‘of.2

will be very approximately °2786, 2786, ‘2674, Now taking their differences,
and remarking that the values for + 15 must be sensibly equal,

Argument. (] 4 J ol K
a - ‘5| +°2786 . —‘ol13 *0000
4w + 51 +°2786 _,:‘I"l’: -—*0ll2

a+ 20 +1°5| +°2674

Hence ‘la + ;u) = i—f’(a + ;o) + &c.=o

fla)= 33l +0) = 5365 (" (a+4) + 1@} =30 fla+e) = 11 flate)
=+ 0116 + ‘0001 = + ‘0117

We are now in a state to proceed with the complete series of summations.

The expression for z corresponding to any argument a + éw, making the
multiplier v =1, i8

"fla+is) + 75 fla + iv) -;;—of”(a+ia)
The last of these terms, however. will never produce half a unit in the 4th
place of decimals, and it will therefore be sufficient to use "fla + is)

+ -llz Na + iak

In the process of summation ”f{a + sv) will be obtained before fla + iw) is
known. But by a mental process with second differences an approximate value
of fla + i) will be obtained from the three last-determined values of f with
abundant accuracy. The process at every step therefore will consist of the
following parts :—

1. Form "f by summation.

3. Find an approximate value of f from the three last values.

3. Form x by the formula "f + le S+ if f was taken reasonably near to the
truth, this value of = will be accurate.
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The successive values of 1—05, corresponding to § =0°5,or=1"5, or =25, %,
2;, z;z—, 4%, &c. The corresponding values of z are the tollowing =
J e 0 z 0 = ] z
o'5 | + o350 | 8'5 |4 7-9o19 | 16°5 |+13°9124 | 24°5 | +5°6o44
s+ '3"7 95 |+ 92630 1;'5 +13°5552 | 25°5 | +4°354¢
3°5 | + 8569 | 10°5 |4+10°5339 | 18'5 |+12°9367 | 26°5 | +3 1194
3°5 | +1°6461 | 11°5 {4+11°6639 | 19°5 |+12°0817 | 27°5 | +2°0393
45| 426487 | 12°5 (4 12°6080 | 205 |+ 110238 | 28-5 | J1-1570
é's . +3°8248 | 13°5 |4+13°3285 | 21°5 |+ 3'8056 29°5 | + 5076
‘5 +5'xz7g 14°5 |+13°7967 | 225 |+ 84756 | 30°5 | + 1171
7°5 | +6°5048 | 15°5 |+13°9940 | 235 |+ 7-0867 | 31°5 | + -oo10
32°5 | + 1638

On comparing these values with those found by summation, it will be seen that
the error of the latter never amounts to & unit in the penultimate figure.

It has been assumed in this example that when 6 = o, both = and % shall =c.

This has been done merely for the purpose of copying the conditions which holdin
the case of computing the perturbations of a planet. If it had been assumed that,

. dr . .
when 8 = o,  shall have a certain numerical value G, and 7 & certain numerical

value H, it would only have been necessary in the investigations on pages 23
and 25 to add the number G to the first value of ", and the number H to the
first value of ’f; and to procced generally as before.

Note C, referred to on page 14. By the Translator.

For the application of the new method to compute the perturbations of planets
whose orbit-elements are given, it is necessary to have the means of computing
the rectangular co-ordinates and their diffcrential co-efficients from the ordinary
elements ; and if at any time it is required to find, from the corrected rectangular
co-ordinates, the elements of the orbit in which the planet is moving, a compu-
tation of the converse kind must be effected. Thero is little difficulty in
investigating, from the dyramical theories of elliptic mention, formulwe which
will suffice for this purpose. Professor Encke, at my request, has obligingly
communicated to mo the formulee which he has found most convenient, and I
subjoin them as a valuable addition to this paper. I have carefully verified the
first and second series.

It will be observed that the resulting equations are in » each containing
two or threc unknown quantities. The mode of solw equations is so
simple that I have not thought explanation nea

In the following formulwm &* is the Sunr* '14), @ is the

semi-major axis, p the daily wmesn wmat %n ¢, -



-

the Perturbations of Planets. 31

& (1~ ¢*) the semiparameter, = the longitude of perihelion, ¢ the inclination of the
orbit to the ecliptic, @ the longitude of node, » == — @, M the mean anomaly
E the excentric anomaly,  the argument of latitude, v the true anomaly =% — «,
» the radius vector, ¢ the velocity of the planet in its orbit, ¢ the angle between
the tangent to the orbit and the radius vector produced; a, B, A, B, constant

angles depending on

the position of the orbit; C, U, auxiliary quantities

depending on the planet’s place in its orbit.

L Given the elliptic elements, to find the rectangular co-ordinates and their
differential co-efficients.

From the equations

- From the equations’

From the equations

Then,
z=r.sina
y=r.sinp
g=r.g8ins.

sin « . sin A=cos 0
gina.cos A=-—sinQ.cos¢
cos a=sin.sin ¢
find « and A,

sin 8. sin B=sin O
gin B. cos B =cos&.cos ¢
co8 B = —cosl.sin¢
find 8 and B.

sinu+e.sinu=9%£sinU

ooeu-l-e.cos»:‘i{!oosU
find Cand U

.8in (A + %) dz .
.sin (B + ) 7t =C.sina.cos (A + U)

sin g%:c.sinﬂ.cos(B-i-U)

%:C.sini.cer

II. Given the rectangular co-ordinates and their differential co-efficients, to
find the elements of the orbit.

From the equations

’k‘;/;.sini.sin():y:;—zg‘z
kv;.sini.cosnzzz;—z%z
~ . d, dz
Y/p.cosi :zd—‘:l—yd—;

find ky/p, i and Q
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From the equations
c.r.siny=~h/p .
c.f.coup=z‘§+ y%-{- s:-ftf
find cr and .
From the equations
r.sing=—2.8in.seci + y.cos.sectd
r.cosy =z.co8Q + y.sin OB
find » and
From the values of ¢r and r find e.

From the equations
za—r:—’—ﬁ—

r .?—!
2ae.8inw=—r.sinu — (2a — r)sin (2 ¢ + %)
2a@e.cos0=—r.co8% — (2a —r)cos (2 ¢y + %)

find g, ¢, ».

From the equations
I 1—e 1
tan S E =~/!—+e.tsn—z (8—v)
M=E—e.sinE
find M.

IIT. When the corrections to the rectangular co-ordinates and to the
differential co-efficients are small, the corrections to the elements may be fou
by differential formule.

Let F=sina.sin (A + 4).3z + sinp.sin (B + %).8y + sini.sinu.dz
G =sina.cos (A + u) .8 + sin 3.cos (B + ) .3y + sini.cosu. 3z
H=cosa.dx + cos B.ly + cosi.dz

F'=sina.sin(A+u).5dj + sinpB. sin (B + 1:)qu+ sini.sinu.b‘-i?

d.

G'=sina.cos (A + u). 8 +smB cos (B + u). de-{ sint.cos %. Bd‘

8dz

H =cosa. 5@’.+c0538 + cost. @

Then
C sin U r.c08 u
— -..—H ~—=—H'
e T
C.cos U r.sinu
W=- k/p . sin iH+ ky/p. sin iH

M—,,—__s(!_’ e. s_l.uG e

1y _ 2o 2e.siny 24/p
8(5)‘_’*1 o Lk

3= -
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—  Sua 3¢.8in 0 Wp
8’&_--;,—3‘——‘7?’—}‘0.]"— h M.G"

=L—'°'°.8EF+m°G+'m:‘/pI“'+‘—;-F(cosv+oosE)G’

Y + cosi. m_mnoF_co:rEG_cose; PF’+:/;;8inO-G’
_ cot ¢ , tan ¢ €08 v p.cosv
M=- (—'—-i-——a )smv F+a ta.ncp hs/ (zr— )F’

htanqb( e

3= + cos i.3Q) + (1 — cos iRQ
Some of these computations are unnecessary, except for the following verifi-
cations :
H+4 r.co8u,8in¢.20 —r. sin u.3i=o0

w20 ()~

v=21(3)

_ (2 +ecosv)siney r .
M= - co8 9 o ? ws’(ba-l—eosa.m)

3¢ —
r' G
e cos¢p°’ T




.
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PRI . B P T PO SIS LIS BTN LIPS
l.46 + r 46c°'(Ar8 “) R L s AR AP L
e 9'87 + o 87 m(b&t SO) L PSR e alaniael o .
o . O'7h = 071 cop(Arg,6) . - .o Jealbn el il e
¢i .01 = 01X con (Arg.7.): . et o _
‘o 1., 0'62 == 0°63 cos (Arg. 8,)
.. 181 = 0°05.cos (Arg. 9)+x" SJeoam(Arg q.)
- 0°31 = 0'21cos(Arg.-12) . . o ocd oous o
sy d ~.~~°.16""' e° IGCOB(AJ“, lsl) | . T .
~iq 'o.x"":"" ;9'““.(“‘ ls‘) e Tepe toh g
012 + 0'12008(Arg.23) . . - w7 oa s
T 00 N, ON - IOW(M ZSQ) Pt S e ,*_, o ae

frn 3681 +.37°38,c08 B+ . 0" 45 008 3 B

fo: 3638 =y omm?-{-zﬁ “msv-j-o”‘xﬁpoq,v. ‘.

7,55 50°93 + 187" 14008 A+ 30 187 008 2. A 40 64 co8; 3.&+o"~qm4£
hﬁtsformql&nkwwhnmwthhw%duouﬂdmd
- which does not exceed 0”08, -

'24The/ st 6f Ahe constants iinthis formula“is’ Wt"'zg, ﬂ!ghl!y differing from
m«nadthseonm ofl’u:ﬂu,ineonlequneeot the éhange in the form
uloﬂopmt. .

h ‘!’m‘ﬂxe sake of eompmsonlwillhei-onge the fotmuhonwhch Bnrckhu'du
MTablebuéconstructed,whidhiphéﬁollvm

o 4 — o'4eos(Arg 1)

0'8 4 0°8 cos (Arg. 2.)

0°3 4 0°3 cos (Arg.4.)

0'8 4 0°8 cos (Arg.5.)

I'1 4 0°8 cos (Arg.6.)

0'6 — 0°6 cos (Arg. 8.)

1°'8 4+ 1°8cos 2 (Arg.9.)

0'7 4 o-'pcos(Arg. 12.)

1°0 4 1°0 cos (Arg. 13.)
43°0 +37°4cosE4 0"'4cos2 E
30°0 — 1°0co8 V426 *3co82V40"3¢c083V

53'40°04+187'0cos A+ 10 *2co82 A+40 *5¢co83 A

The sum of the constants in this formula is 3420"*5.

The errors of the coefficients of Equations 2 and 12 arise from the mistake
respecting the formation of the Argument of Variation before explained, and those
of the coefficients of Equations 4 and 13 from the similar mistake respecting the
Argument of Evection.

Equation 6 is taken with a wrong sign, and in the Variation Equhmr Y .
appears to be wrongly substituted for 4 V, though I find that the M

term, when reduced to Burckhardt’s form, has a smaller coeffici
In consequence of the way in which most of these. erz

amount will be generally greatest in March and September;~

beginning of January and July, when the Sun’s mean and ¢

The total error of Burckhardt’s Tables may amount to nes
of the change in the value of fhe constant. R
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TasLE I. Or THE MooN's EQUATORIAL HORIZONTAL PARALLAX,

ARGUMENT :—Arg* 1, 2, 4, &c. from calculations of the Moon’s Place by Burckhardt. | u

Arg.

1 2 4 5 6 7 8 9 | 12 | 13 | 16 | 23 | 25

” ” L4 4 n n L4 ” n L4 L4 L4 L4
000 | 0'00 | 3°46 | 2°92 | 174 | 000 | 0°00 | 0°00 | 3°57 | 0°00 | 000 | 0°28 | 0°24 | 0°20 102
010 | 0°00 | 3°46 | 2°92 | 1°74 | 0°00 | 000 | 0°00 | 3°56 | 0°00 | 0°00 | 0°28 | 0°24 | 0°20| 0
020 | 000 | 3°45 | 2°91 | 1°73 | 001 | 0°c0 | 001 | 3°51 | 0°c0 | 0°00 | 0°28 | 0°24 | 0°30] ¢b
030 | o'ox | 3°43 | 2°89 | 1°72 | 0*0o1 | 0°00 | 001 | 3°44 | 0°00 | 0’00 | 0°28 | 0°24 | 0°30| g®
040 | o*or | 3°41 | 2°87 | 1°75 | 0°03 | 0'0c0 | 0°02 | 3°35 | 0'0o1 | 0'0x | 0727 | 0°24 | 030 ok
050 | 0°03 | 3°38 | 2°85 | 1°70 | 0°03 | 000 | 0°03 | 3°33 | 0°0x1 | 0°0x | 0°27 | 0°33 | 0°20 | 950
060 | 003 | 3°34 | 2°82 | 1°68 | 0’05 | 0v01 | 0*05 | 3°08 [ 0702 | 001 | 07237 | 0°23 | 0'19 | 940
070 | 003 | 3°30 | 2°78 | 1°66 | 007 | 0*or | 0°06 | 2°92 [ 0’02 | 002 | 0°27 | 0°23 | 0'19 | 9%
080 | 0'04 | 3°35 | 274 | 1°63 | 0°09 | 001 | 0°08 | 2°74 | 003 | 0°02 | 0726 | 0°23 | 019 |
090 | 0*05 | 319 [ 3°69 | 1°60 | 0'11 | 0'03 | 0'10 | 2°54 | 003 | 0°03 | 0°26 | 0°23 | 0°18 | 9V
100 | 0°06 | 313 | 2°64 | 1°57 | 0°13 | 0°02 | 0°12 | 3°33 | 0°04 | 0°03 | 0°25 | 0°22 | 018 | 9™
110 | 0°08 | 3°06 | 2°58 | 1°53 | 0°16 | 0°03 | 014 [ 3°11 | 0'05 | 004 | 025 | 0°21 | 018 | ¥
120 | 0'09 | 2°99 | 3°52 | 150 | 0°19 | 0°03 | 0°17 | 1°89 | 0°06 | 0*04 | 024 | 021 | 0°17 | T
130 | 011 | 2°91 [ 2°46 | 1°46 | 0°22 [ 0'03 | 0°20 | 1°66 | 007 | 0705 | 0°24 | 0°20 | 0"17 | ¥®
140 | 0'12 | 2°83 | 239 | 1°42 | 0°26 [ 0°04 | 0°23 | 1°44 | 0°08 | 006 | 0°23 | 0°20 | 0°16 | ¥
150 | o°14 | 2°75 | 232 | 1°38 | 0°29 | 004 | 0°26 | 1°22 | 0°09 | 0°07 | 0°22 [ 0"19 | 0°16 | Ipp
160 [ 0°16 | 3°66 | 2°34 | 1°34 | 0°33 | 0°05 | 0°29 | 1701 | 0°10 | 0707 | 0°21 | 018 | 0°16 | &0
170 | 0°18 | 2°56 | 2°16 | 1°29 | 0°37 | 006 | 0°32 | 0°82 | 0'11 | 0°'08 | 0°21 | 0°18 | 0"15 | ¥p
180 | 020 | 2°47 | 2°08 | 1724 | 0°41 [ 0°06 [ 0°36 | 0°63 [ 012 | 0°09 | 0720 | 0" 17 | 0°14 | U0
190 | 0°22 [ 2°37 | 2'00 | 1°19 | 045 | 007 | 0°39 | 047 [ 0°13 | 010 [ 0°19 | 0" 16 [ 014 | 00
200 | 0'24 | 2°27 | 1°91 | 1°14 | 0°49 | 0°07 | 043 | 0°33 | 0°14 | 0°11 | 0°18 | 0°16 | 0°13 | §®
210 | 026 | 2°16 | 1°82 | 1°09 [ 0°53 | 0'08 | 0°47 | 0°21 | 016 | 012 [ 017 | O"15 | 0"13 | W
220 | 028 [ 2°05 | 1°73 | 1703 | 058 | 0'08 | 0°50 | 012 [ 0°17 | 0°13 | 0°17 | 0°14 | 0°12 | Th0
230 | 030 | 1°95 [ 1°64 | 0°98 | 0°62 | 009 | 0°54 | 0'05 | 018 | 0°14 [ 016 | 0°14 | 0"11 | T®
240 | 032 | 1°84 | 1°55 | 0792 | 0°67 [ 0'10 | 0°58 | 001 [ 0°20 | 0°15 | 0" 15 [ 0713 | 0'11 | %o
250 [ 0°34 [ 1°73 | 1°46 | 0°87 | 071 | 0'11 | 0°62 | 0'00 | 0°21 | 0°16 | 0"14 | 012 | 0"10 | 70
260 [ 0°36 | 1°62 | 137 | 0°82 | 075 [ 0*12 | 0°66 | 0'02 [ 0°22 | 017 | 013 | 0" 11 | 0"09 W
270 | 0°38 | 1°51 [ 128 | 076 [ 0'80 [ 012 | 0°70 | 0°06 | 0°24 | 0°18 | 0"12 | 0"1I | 0’09 I w0
280 | 040 | 1741 | 1°19 | 071 [ 0°84 | 013 | 0°74 | 0°14 | 0°25 | 019 [ 0*11 | 0°10 | 008 | 7%
290 | 0°42 | 1°30 | 1°10 [ 0°65 | ©0°89 | 0°14 [ 0°77 | 0°24 | 0°26 | 0°20 | 0°10 | 009 | 007 | 10
300 | 0°45 [ 1°19 [ 1°01 | 060 | 0'93 | 0'14 | 0°81 | 0°36 | 0°28 | 0°21 | 0"10 | 0"08 | 007 | ™™
310 | 047 | 1°09 [ 0°92 | 0'55 | 0°97 | 0°15 | 085 | 0°51 | 0°29 | 0722 | 009 | 008 [ 006 | b0
320 { 0°48 [ 0°99 | 0°84 | 0*50 | 101 | 016 | 0°88 | 0°68 [ 0°30 | 0°23 | 0708 | 0°07 | 0°ch | 6%
330 | 0°50 | 0°90 | 0°76 | 0°45 | 1705 | 0°16 | 092 | 0°87 | 0°31 | 024 | 0*07 | 0706 | 005 ! 6%
340 [ 0°52 [ 0°80 | 068 | 041 | 1°09 | 0°17 | 095 | 1°07 | 0°32 | 025 | 0°07 | 0°c6 | 005 | 6
350 | 054 | 0°71 | 0°60 | 0736 | 1°13 | 0°18 | 098 | 1°28 | 0°33 | 0°25 | 006 | 005 | 004 | &5
360 [ 0°56 | 0°63 | 0°53 [ 0°32 | 1°16 [ 0°18 | 101 [ 1°50 | 034 | 0°26 | 0'05 | 0'04 | 0’04 | by
370 | 0'57 [ 0°55 | 0°46 | 027 | 119 [ 0'19 | 1704 | 1°73 | 0°35 | 027 | 004 | 004 | 0703 ! b0
380 | 0’59 | 0°47 | 040|024 | 1723 [ 0°19 | 1707 | 1°96 | 0°36 | 028 | 004 | 0'03 | 003 | 62
390 [ 060 | 0°40 [ 0°34 | 020 [ 1°26 | 019 | 1°10 | 2°19 | 0°37 | 0°28 | 003 | 003 | 0702 | 612
400 | 0°62 [ 0°33 | 0°28 | 0*17 | 1'29 | 0'20 | 1°12 | 241 | 0°38 | 0729 | 0'03 | 0'02 | 0'cz | b
410 | 0°63 | 027 | 0°23 | 014 | 1°31 | 0°20 | 1°14 | 2°62 | 039 | 0°29 [ 002 | 0'02 | 002 | ¥
420 | 0°64 [o'21 [ 018 | o011 | 1733 o021 | 1°16 | 2'82 [ 0°39 | 0°30 | 0°02 | 0*01 | 0v01 | §¥
430 | 0°65 [ 016 | 0°14 | 0'08 | 1°35 [ 0*21 | 1°18 [ 3°01 | 0°40 | 0°31 | 001 | 0*01 | 0'01 3P
440 | 0°66 | 012 [ 010 | 0°06 | 1°37 | 0*21 | 1°20 | 3°18 | 0°40 [ 0°31 | 0'c1 | 0°c1 | 0'c1 l 56
450 | 0°66 | 0°08 | 0*07 | 0'04 | 139 [ 0*21 [ 1°21 | 3°32 | 0"41 | 0°31 | o'or | ovor | 0v03 ! 53
460 | 0°67 | 0°05 | 0'05 | 003 | 1°40 | 0'22 | 1°22 | 3°44 [ 0°41 | 0°31 | 0'00 | 0°cO | crco | 5K
470 | 0°67 | 0°03 [ 0’03 | 002 | 1°41 [ 0°22 | 1°23 [ 3°54 | 0°42 | 0°32 | 0'00 | 000 | 0'00 | 5}
480 | 068 | o'or | o'or | 0'or | 1°41 | 022 | 1°23 | 3°61 | 0°43 | 0°32 | 0'00 | 0*co | 0°00 | §¥
490 | 068 [ 000 | 000 | 0'00 [ 1742 | 022 | 1°24 | 3°65 | 042 | ©0°32 | 0’00 | 0°c0 | 0§
500 | 0°68 | 000 [ 0'00 [ 000 [ 142 | 022 | 51°24 | 3°67 *3 | 0°00 | 0°00 | 002 | 5

1 2z | 4| 5 |6 |7 8| 16 |23 |25 |

To be substituted for Burdw
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Tasre III. Or THE Moon’s EQuaroRiAL HoOR1ZONTAL PARALLAX.
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TABLES

CONTAINING

CORRECTIONS TO BE APPLIED TO THE VALUES OF THE MOON’S
EQUATORIAL HORIZONTAL PARALLAX GIVEN IN THE NAUTICAL
ALMANACS 1840-1855, IN ORDER TO MAKE THEM AGREE WITH
THOSE CALCULATED FROM Mr. ADAMS TABLES.
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